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EBASCO SERVICES INCORPORATED EBASCO
Skyway Tower, 400 N. Olive Street, L.B. 80, Dallas, Texas 75201

April 13, 1988
NASA/88-

Mr. Michael Green ‘ : P CE
300 7th Street, SW O S A
Washington, D.C. 20546 o

Subject: ;NASA CONTRACT NO. NASW - 4301
PRELIMINARY ASSESSMENT - JOHNSON SPACE CENTER

Dear Mr. Green:

Enclosed please find the Preliminary Assessment (PA) Report for the Johnson
Space Center (JSC) which was revised to address the comments received from
NASA-HQ and NASA-JSC. This report includes a summary which identifies
areas for additional investigation and the completed PA form.

We have appended the supporting documentation. The report also includes a
list of the documents we reviewed and the pecple we interviewed.

Based on our assessment of the information we gathered at JSC, the
envirormental management program is a well organized operation that has
made significant improvements to tighten control on waste management and
disposal practices and to minimize the potential risk to the public and
enviroment. Examples of these improvements include the clean closure of
the last remaining earthen impoundment (Building 24 Cooling Tower Blowdown)
ard the establishment of a computerized waste manifest tracking system.

The waste minimization practices of recycling, recovery and treatment
employed at JSC have promoted the reduction of both, volume and toxicity of
routinely generated wastes.

Our assessment did, however, identify areas where we have recommended
follow up site inspections in order to determine if an imminent hazard to
human health and the enviromment exists. These areas are identified in the
PA Report and discussed further in the attached summary.

We wish to thank the persomnel at JSC for their assistance in completing
this assigmment. Specifically, we recognize the excellent cooperation of
Mr. John Herrmann, Chief, Envirommental Services Office, and his staff.

If you have any specific questions or concerns, please contact Mr. Stephen
Turner at (703) 558-7512.

Sincerely,
: DRIGINAL SIGNED BY

Thamas H. Magness, IIL
Manager of Envirommental Projects

Attachments | VA0 AR A O O A A
THM: Jsw | 9404667
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1.0 Introduction

During the two-day period, 23-24 February 1988, Ebasco Services
representatives visited the National Aeronautics and Space
Administration (NASA) facility at the ILyndon B. .Johnson Space Center
(JSC). The purpose of the visit was to camplete the Preliminary
Assessment (EPA Form 2070-12) and Site Inspection Report (EPA Form
2070~13) EPA requires of Federal facilities listed on the Federal
Facilities Docket. Ebasco representatives on site included Mr.
Anthony Gardner and Mr. Michael Cruz. Mr. John Herrmann, NASA~JSC
Envirormental Coordinator, and Mr. Don Moen respresented NASA-JSC.

NASA-JSC is located on a 1620-acre tract in southeast Barris County
within the Gulf Coast region of Texas. The site is approximately 25
miles socutheast of Houston, Texas and approximately 2.5 miles east of
Webster, Texas. The Armand Bayou Nature Center borders the site on
the north with Clear lake and Forest lLake located approximately
cne~half mile to the northeast. The facility was established in 1964
to coordinate the development, mamufacture and operation of the manned

space-flight program.
2.0 Areas of Concern

The following areas of concern and data gaps have been identified
based on the review of available information:

o Thermochemical Testing Area (TTA) is a controlled access area
located in the northwest quarter of the NASA-JSC. A total of 7
monitor wells were installed within the TTA to ensure that
underground storage tanks associated with TTA facilities have not
been leaking into the groundwater. In May 1987, Freon 113
(1,1,2,-trichloro-1,2,2-trifluoroethane) was detected at 25.0 ppb
in well 36 and 20.0 ppm in well 32; Freon 11 (trichloro-
fluoramethane) was detected in well 32 at 33.2 ppb; and trichloro-
ethylene was detected in well 32 at 25.6 ppb. The results of two
subsequent field investigation programs, soil gas sampling and
additional groundwater monitoring confirmed the presence of
contaminants in the subsurface beneath the TTA. The results of
the soil gas sampling indicated that the contaminants are located
very close to an unlined sewer line. In response to these
findings, NASA-JSC has initiated additional investigations and
corrective action measures for the TTA. The plans for these
additional investigations were submitted to the Texas Water
Commission (TWC) and the EPA on October 30, 1987. The EPA and
TWC have subsequently submitted comments on the plans on or about
November 27, 1987 and February 4, 1988, respectively.



o Sand Blast Area, located adjacent to Building 338 is an open
area of campacted shell and gravel used to sand blast paint
and other protective coatings fram equipment. Material
safety data sheets indicate the coatings contain lead,
chromates, sodium fluoride and titanium dioxide. Analytical
results for two surface samples irdicated the presence of
chramium (29 ppm), lead (97 ppm) and thallium (530 ppm).
Additional soil sampling to further characterize this area
is recommended.

o Fire Prevention Training Area 324, located within the TTA,
north of Building 358 is currently used as a storage
facility. In the past, diesel ard JP-4 fuels were burned in
an unlined earthen pit for fire fighting training. Depth to
the groundwater aquifer is approximately 60-70 feet.
Iaboratory analysis of water from the pit detected no
volatile organic campourds above the detection limit. A
soil boring and chemical analysis program is recommended for
this area.



POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION

Q - 01 STATE][02 SITE NUMBER
& ﬂEPA PRELIMINARY ASSESSMENT s

PART 1-SITE INFORMATION AND ASSESSMENT

1. SITE NAME AND LOCATION
01 SITE NAME it egal. comman, or cescrotve asme of $49) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER

NASA

vndon B. .Johanson Space Center 2101 Nasa Road 1

o3 cry 04 STATE | 0S 21P CODE {06 COUNTY orcogmr 08 gg:;c

Houston TX | 77058 Harris f 07
Q9 COOROINATES ) ATITUDE LONGITUDE

293328N | 950523

10 DIRECTIONS TO SITE (Starng lsom nearess puthe rosdr
Houston, Texas, south on .Interstate Highway 45 to Nasa Road 1 exit, east on Nasa
Road 1 approximately 1.6 miles to Main Gate at Johnson Space Center. (See Attachment

A-Site Map).

1. RESPONSIBLE FARTIES

Ot OWNER (Fanoway - Nationa] Aeronautics ,and 02 STREET (Butiness. masng. resaionnal)
Space Administration 2101 Nasa Road 1

eacry 04 STATE{ 05 ZIP CODE 06 TELEPHONE NUMBER

Hous ton TX | 77058 (713 483-3120
Q7 OPERATOR (¥ aacwn anc ortferent lrom owner) 08 STREET iBusmess momng, resdontsl)

Same
o9 CitYy 10STATE |11 2IP CODE 12 TELEPHONE NUMBER

( }

13 TYPE OF OWNERSHIP (Chech oner
[ A.PRIVATE (xB.FEDERAL: __NASA 0 C.STATE CD.COUNTY G E MUNICIPAL
tAgency neme)
F. OTHER: . UNKNOWN
G F.OTHE — oG

14 OWNER QPERATOR NQTIFICATION ON FILE (Caecr armnar acoty)

= A.RCRA 3001 DATE RECEIVED: _D8 A5 ; 80 © 8. UNCONTROLLED WASTE SITErcencta 103c1 DATERECEIVED: L1 i C.NONE
MONTM DAY YEAR MONT» DAY VEAR

V. CHARACTERIZATION OF POTENTIAL HAZARD

01 CN SITE INSPECTION BY rChecs o2 that 200ly!

X YES DATE .01 i 2 L 88 & A EPA C B. EPACONTRACTOR & C.STATE C D. OTHER CONTRACTOR

G NO MONTH DAY YEAR C E.LOCALHEALTHOFFICIAL G F. OTHER:

(Soecty)
CONTRACTOR NAME(S):
©2 SITE STATUS (Checa onel 03 YEARS OF OPERATION
i A.ACTIVE . O B.INACTIVE D C. UNKNOWN 1964 | Present ©) UNKNOWN
- BEGINNNG YEAR ENDING YEAR

04 DESCAIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, ORALLEGED . .
Photographic and plating wastes containing heavy metals and cyanide are stored in-

underground storage tanks. Transformers and capacitors containing PCBs are stored
in Building 338.. Various solvents are used for degreasing and as paint thinners/

strippers. Methyl hydrazine, nitrogen tetraoxide (Attachment B).

0S DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AN.O'OR POPULATION . .
Groundwater and soil gas sampling has documented subsurface Freon 113 contamination

(See Part 3(11)(A). An unconfined sand blasting area is located near Bldg. 338,
Sample analysis data from the area is provided in Attachment C. (Section 1V(5)
continued-Attachment B).

V.PRIORITY ASSESSMENT ,
01 PRIORAITY FOR INSPECTION (Casce ene #ngher Pun 2+ Wasts ang Part 3 - D o C ~ne
0 A.HIGH O 8. MEDIUM Rc.Low O D.NONE
Grspecton requred premotly) nsoechon requwedt fn200ct o0 lime sreXatie pesn) Vo Awthe: sction Current ot
VI, INFORMATION AVAILABLE FROM
01 CONTACT G2 OF Agency Orpancascn) 03 TELEPHONE NUMBER
Mr. John Herrmann, Chief NASA-JSC Environmental Services Office |!713' 483-3120
04 PERSON RESPONSIBLE FOR ASSESSMENT - | 03 AGENCY OErGAMzATION . 07 TELEPHONE NUMBER 08 DATE
Mr. Anthony Gardner asco Services 02 129:88
IMr. Michael Cruz Inc. 1214) 978-3185 | LG on e

EPAFORM 2070-12 (7-81}




SEPA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2-WASTE INFORMATION

L IDENTIFICATION
01 STATE {02 SITE NUMBER

Tx_| 8800016125

il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES (Cre2s ar1rat a0ty 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Chaech a2 thar s0ply)
- B ont be maesengent) A.TOXC i€ SOLUBLE X 1 HIGHLY VOLATILE
CUBIC YARDS D PERSISTENT 1M IGNITABLE L L. INCOMPATIBLE
" O OTHER « M NOT APPLICABLE
overyt NO. OF DRUMS
HI. WASTE TYPE
CATEGORY SUBSTANCE NAME Q1 GROSS AMOUNT {02 UNIT OF MEASURE} 03 COMMENTS .
SLu SLUDGE 236090 1bs Cooling Tower Blowdown, Paint
ow OILY WASTE
S0L SOLVENTS 40,500 1bs Freon 113, MEK, trichloroethane
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS 8670 1bs PCB, Jet Fuel
foc INORGANIC CHEMICALS 12,000 1bs Hydrazine, batteries(PB, Ni-Cd)
ACD ACIDS unkn gals Nitric., hydrochloric, sulfuric
BAS BASES unkn qals Ammonia, Sodium hydroxide
MES HEAVY METALS 6.6 millioh 1bs Photographic, electroplating(198
IV. HAZARDOUS SUBSTANCES iSee Acpendu for most keguenty cnea CAS Numders)
01 CATEGORY 02 SUSSTANCE NAME 03 CAS NUMBER 04 STORAGE DISPOSAL METHOD 05 CONCENTRATION | SEMEASYRE OF
MES Arsenic 7440382 Tanks/0f fsi te
MES Cadmium 7440439 Tanks/offsite
MES Silver 7440224 Tanks/offsite/Recoverly
MES Chromium 7440473 Tanks/offsite
10C Cyanide 57125 Tanks/offsite
MES Lead 743991 Tanks/offsite
10C Hydrazine 302012 Tanks/onsite treatmenjt
0CC PCB 1336363 Transformers, Capacitiors @ Buildi 8
ACD Hydrochloric Acid 7647010 Tanks, Drums i
ACD Sulfuric Acid 7664939 Tanks, Drums
ACD Nitric Acid 7697372 Tanks, Drums
SOL Freon 113 76131 Tanks, Drums/Recovery
SOL Trichlorofluroethane 75694 Tanks, Drums/Recovery
SOL Trichloroethylene 79016 Tanks, Drums/Recovery
SOL Methyl Ethyl Ketone 78933 Tanks, Drums/Offsite
V. FEEDSTOCKS iSee anpencu tor CAS Mumpers?
CATEGOAY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMEER
FoS Hydrochloric Acid 7647010 FOS
FDS Sulfuric Acid 7664939 FDS
£DS Nitric Acid 7697372 FOsS
FOS FOS

Vi. SOURCES OF INFORMATION (Cae spectc reterances. o g . stale fves. samoie snaiyss. reponts )

(See Attachment G)

EPA FORM 2070-12 (7-81)




A POTENTIAL HAZARDOUS WASTE SITE L IOENTIFICATION
ERA PRELIMINARY ASSESSMENT ] e e
PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS >
Il. HAZARDOUS CONDITIONS AND INCIDENTS

01 §¢ A. GROUNDWATER CONTAMINATION 02 OBSERVED (DATE: _2 /26 /87 ) C POTENTIAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _ 04 NARRATIVE DESCRIPTION .
Monitoring wells have been installed around Buildings 227, 9, 17, 358, and in the TTA.

No statistically significant increases of indicator parameters detected between
upgradient wells and downgradient wells except in the TTA. (See Attachment D).
Results of the soil gas sampling (See Attachment B).

01.C B SURFACE WATER CONTAMINATION 02 YOBSERVEDI(DATE: ) X POTENTIAL I ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _______ . 04 NARRATIVE DESCRIPTION

Potential exists if groundwater is hydrologically connected to Forest Lake and Clear
Lake located NE of NASA JSC. NASA JSC has initiated studies to determine if such a
connection exists. Surface water quality sampling is conducted quarterly in the JSC
canals and ditches. Samples are analyzed for (See Attachment B).

01 I C. CONTAMINATION OF AIR 02 . OBSERVED{DATE: X POTENTIAI .
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION : OTENTIAL - ALLEGED

According to the 1971 MSC Environmental Pollution Control Plan, a potential for
nitrogen oxide emissions exists at Building 222 and TTA. See Attachment E for air
quality status report.

01 72 D FIRE EXPLOSIVE CONDITIONS 02 I OBSERVED(DATE. ) XPOTENTIAL .. ALLEGED
03 POPULATION POTENTIALLY AFFECTED. _______________ 04 NARRATIVE DESCRIPTION : N

Potential exists due to the presence of hydrazine. NASA is intimately familiar with
the hazards associated with these compounds. Contingency plans for abating a release
of these compounds has been in place since the facility's inception.

01 X E. DIRECT CONTACT 02. OBSERVEDIDATE ) — POTENTIAL .- ALLEGED
03 POPULATION POTENTIALLYAFFECTED. _________ . 04 NARRATIVE DESCRIPTION

See 11(H) Worker Exposure/Injury.

01 .XF. CONTAMINATION OF SOIL 02" OBSERVEDIDATE .} Z POTENTIAL . ALLEGED
03 AREAPOTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

Soil gas sampling confirf#d the presence of Freon 113 near Building 356. Studies to
determine the extent of contamination have been inititated.
See I1(M) Unstable Containment of Wastes.

01 Z G DRINKING WATER CONTAMINATION 02L; OBSERVED(DATE T POTENTIAL — ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION : - )

None alleged or observed. Potable water source is supplied from surface water
(Clear Lake City Water Authority). :

01 CH. WORKER EXPOSUREANJURY 02 [ROBSERVED(DATE. ©/13/81__ ) 3 POTENTIAL T° ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 2 04 NARRATIVE DESCRIPTION

High density solvents spilled on two workers as a result of a drum rupture. One
worker treated for eye irritation. See copy of incident report in Attachment F.

01 D1, POPULATION EXPOSUREANJURY 02 SOBSERVEDIDATE: T I ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE os‘scménon :  POTENTIAL =

None alleged or observed.

EPAFORM 2070-12(7-81)



POTENTIAL HAZARDOUS WASTE SITE l. IOENTIFICATION

£
< EPA PRELIMINARY ASSESSMENT OTSTATE[0Z STE NuiasER
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS T 8800016125

ll. HAZARDOUS CONDITIONS AND INCIDENTS (Conrmvea)

01 0 J. DAMAGE TO FLORA 02 (3 OBSERVED (DATE: ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION

None alleged or observed.
01 % K. DAMAGE TO FAUNA 02D OBSERVED(DATE: )  ( POTENTIAL © ALLEGED

04 NARRATIVE DESCRIPTION gnewsenamusioracecnst |n June 1977, a fish fill occurred in Ditch 25, SE of
Building 14. Laboratory analyses indicated cyanide poisoning. On May 1, 1980,
approximately 100 fish were found dead in Ditch 25, south of radar range. Actual
cause of the fish kill unknown.

01 5 L. CONTAMINATION OF FOOD CHAIN 02, OBSERVED (DATE: ) C POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION .

None alleged or observed.

01 £ M. UNSTABLE CONTAINMENT OF WASTES 02 J OBSERVED {DATE: ) O POTENTIAL 5 ALLEGED
1523 runolt Stancng hauxds Matag orums) .
03 POPULATION POTENTIALLYAFFECTED: 04 NARRATIVE DEscreTion  oeveral spills have occurred

involving the Building 24 chromate effluent waste from the cooling tower blowdown.
These occurred in June 1976, May 20 and June 9, 1977 and March 22, 1978. The spills
and (Attachment B).

01 C N. DAMAGE TO OFFSITE PROPERTY 02 = OBSERVED(DATE: oo . ) O POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION

None alleged or observed.

T 0. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 — OBSERVED (DATE. _ )  J POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION

Potential exists due to past spills to drainage ditches and the documented
groundwater contamination in the TTA.

01 C P ILLEGAL/UNAUTHORIZED DUMPING 02 CJOBSERVED(DATE. ) C POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION .

None a]]egéd or observed.

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

In the past, diesel and JP-4 fuels were burned in an unlined earthen pit in the
Fire Prevention Training Area 384. This pit is no longer used for fire training;
last used in Fall 1985.

ill. TOTAL POPULATION POTENTIALLY AFFECTED:

V. COMMENTS

V. SOURCES OF INFORMATION (Ceo soecsic reterences. @ g . state Sus. samoie snsiyss. reports)

(See Attachment G).

EPAFORM 2070-12(7-81)



ATTACHMENT A
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ATTACHMENT B
Master Site Plan

Thermochemical Testing Area
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ATTACHMENT C
Thermochemical Testing Area
1987 Quarterly Groundwater
Monitoring Reports
NASA-JSC

Note: TTA Monitoring wells not sampled in first quarter 1987.



REQUESTGCR:
MAIL CODE:

REFORT TO:
MAIL CODE:

John Herrmann

Charles P.

KELSEY-SEYEBOLD ‘ --- -
ENVIRONMENTAL HEALTH LARORATORY ‘
ANALYSIS REPORT

DATE: 01-05-1988

ORGANIZATION: NASA
TELEFPHONE: 432-3120

Bergtholdt CREANIZATION: NASA

TELEFHDONE: 483-733¢

Contract: NAS 3-17270
Ground YWater Monitoring
Fourth Calandsr Suarta 1987

AFFROVED: __%gu/__é&mn; __________________

Cyril D. Anderson, Laboratory Supervisor

-Gy (258 -

DATE:

CONCURRENCE: __\ NOALn,

W. . Sproul, Environmental Specialist®
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INCRGANIC PARAMETERS

.

LO5 NUMBER:

Farameter:

9891

Concentration:

FAGE:

WELL NUMERER: Z1 DOWN -

Se

Mn

in

|

Be

Cr+6& (Hex Chraome)

Hg

(Selenium?
(Manganecse)}
(Zinca
(Chromiuwm?
fLead)
(Iron)
(Mickel)
(Copper:
(Arseniz?
(Barium)
(Sodium)d
(Silver)
(Cadmium)

(Beryllium)

(Mercury)

F (Fluoride?

Cl

NOS

(Chloride)

(Nitrate:!

S04 (Sul fate2

-

o

o

<
.

™

i

o

“

10 ug/1
168.8 ug/1

8.30¢ ug/1l

T 9.0 uag/l

19 ug/l
12.87 ug/1l
10 ug/l

10 ug/l

Iy

1¢ uag/l
406.5 ug/l

102.4 mg/l

5.0 ug/l

1.0 ug/l

£0.05 mg/1

<1 ug/l
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ORGANIC FARAMETERS
Log Number:9831

Analyte

-

Concentration

PAGE: 935 OF 139

Well Numbe&éa ~ DOWN --

Chloromethane
Bromomethane
Chloroethane
Trichlorofluoromethane
rRefrigerant 113/22
Methylene Chloride
1,1-Dichlorocethane
Chloroform
1,t,1-Triczhlaracethane
Carbon Tetrachloride
i,2-Dichioroethane
l1,2-Dichloropropane
Bromaodichloromethane
1,1,2-Trichloroethane
Tetrachloroethylene
Chlorodibromomethane

Brom=form

1,1,2,2-Tetrachlorocethane

A,

IA\
a oo o o o u o wum

a

S D

5.9
5.0
5.0
5.0

5'0

n
o

-t

¥

Lo

n
Lo

o
Lo o

L ]
o

o O O

o O

ug/l

ug/l



FAGE: 96 OF 1233

ORSANIC FARAMETERS S -

Log Number: 9891 .~ -+ Well Number:Z31- DOWN -
Analyte Concentraticn

Vinyi Chlaoride < 9.0 ug/l
1,1-Dichloroethyl 2ne { 3.0 ug/l
Trans—-1,2-Dichloroethylene < .0 ug/l
Benzensa % 8.0 ug/l
Flucorobenzene < 5.0 ug/l
Di fluorobenzene < 5.0 ug/l
Trichlorcethylene < 5.0 ug/l
Trans—1,Z2-Dichloropropene < 5.0 ug/l
Tolusne % 5.0 ug/l
Tetrachlorcethylane T 2.0 ug/l
Chlorobenzesne € 3.0 ug/l :
Ethylbenzene {1 5.0 ué/l
Meta/Fara-Xylene 1 5.0 ug/l
Ortho—-Xylene { 5.0 ug/l
1,3-Dichlorobenzene < 5.0 ug/1
1,2-Dichlorcobenzene < 5.0 ug/l

FAN
w
<
[
']
.
—

1,4-Dichlorcbenzene



ORGANIC PARAMETERS

Log Number : 9891

-

PAGE: 37 OF 139

Well Number:Z31- DOWN -

Analyte ConcentratianA
Alpha-BHC < 5.0 ug/l
Lindane < 1.0 ug/1
Beta—-EBHC < 5.0 ug/!
Heptachlor < .0 ug/l
Delta-BHC < 5.0 ug/l
Aldrin < 5.0 ug/l
Heptachlor Epoxide < 5.0 ug/i
Endonsul fan-1 ¢ 5.0 ug/l
py,p’-DDE { 5.0 ug/l
Dieldrin S.Q ug/1
Endrin < 0.1 ug/l :
p,p?’-DDD < 5.0 ug/l
Endosul fan-2 < 5.0 ug/l
p,p?'-DDT 4 9.0 ug/l
Endrin Aldehyde < 5.0 ug/l
Endosul fan Sul fate % 5.0 ug/l
Methoxychlor < 5.0 ug/l
Toxaphene < 5.0 ug/1
Chlordane 4 5.0 ug/l
2,4-D < 5.0 ug/l
Silvex (2,4,5-TP) 1 J.0 ug/i



OF.GANIC PARAMETERS

Log Number:28%31

PAGE: 9B OF 133

.. Well Number:31i- DOWN

Analyte Concentration
Aroclor 1016 < 5.0 ug/l
Aroclaor 1221 < S.0C ug/l
Aroclor 1232 < 5.0 ug/1
Aroclor 1242 < 5.0 ug/l
Aroclor 1248 £ 5.0 ug/l

N,

4]

Aroclar 1254

-‘A'v
)

o O 0O Lo T e S O O < Lo o B e o
c
)
~
et

Aroclor 1260

A
wm

Phenol
Z2-Chlorophenol <

‘2-Nitrophenol

2,4-Dimethylphenal <
2,4-Dichlorophenol <
4—Bh10ro—3—methy1pheﬁol <
Trichlorophenal <
2,4-Dinitrophenol <
4—-Nitrophenol <
2-Methyl-4,6-dinitrophenal <
Fentachlorophenol <

Hydrazine <0.01 mg/l

o

™

wu

o o o o o, o oum

Ve

- -



PASE: 99 OF

SAMFLING INFORMATION:

Laboratory Log Number: 9892

Well Number: 22 GBradient: DOWN
Sampling Date: 11/02/87 Time: 14:50

Water Depth: 1i.2 ft.

133

O

.

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

pH: 7.5

Speci fic Conductance: €00 umhos

TOC: 0.8 ' ma/1
SOGRERY - ma/1

Cyanide: <0.05 mg/?

Coliform Bacteria: O /100ML
Turbidity: 0.5 NTU
Gross Alpha: 0.9€ pCi’/l

Gross Beta 1 11.1 pCi/l



: PAGE: 100 QF 139
INORGANIZ PARAMETERS

LOG NUMBER: 9892 . WELL NUMBER: 32 DOWN- -
Parameter: Concentration:

Se (Selenium) < 16 ug/l

Mn (Manganese) 8 ug/l

Zn (Zine) < 5.0 ug/l

Cr (Chromium? < S.0 ug/l

Pb (Lead) 4 10 ug/1

Fe (Iron) 10.94 ug/l

Ni (Nicksl) < 10 ug/l

Cu (Copper? < 10 ug/l

As (Arseniz) < 10 ug/l ' s

Ba (Barium? S572.0 ug/l

Na (Soadium? 82.83 mg/1l

Ag (Silver) < 10 ug/l

-d (Cadmium) < 5.0 ug/l

Be (Beryllium) £ 1.0 ug/l

Cr+6 (Hex Chrome) £0,05 mg/1

Hg (Mercury? <1 ug/l

F (Fluoride) <0.1 mg/1 1.4-2.4 mg/2
Cl (Chloride? <100 mg/1 250 mg/1l
NOZ <(Nitrates) 0.143 mg/1 10 mg/1

S04 (Sul fated <100 mg/1 250 mg/1



ORGANIC PARAMETERS

Log Number:9892

- - L

-

PAGE: 101

P LY

Well Number332~ DOWN

Analyte Concentration :
Chloromethane < 5.0 ug/l
Bromomethane € 5.0 ug/1l
Chloroethane - < 5.0 ug/l

Trichloroflucromethane
Refrigerant 113722
Methylene Chloride
1,1-Dichlorocethane
Chloroform
1,1,1-Trichlarocethane
Carbon Tetrachloride
1,2-Dichloroethane
1,2-Dichloropropane
Bromodichloromethane
1,1,2-Trichloroethane
Tetrachloroethylene
Chlorodibromomethane

Bromoform

1,1,2,2-Tetrachloroethane

53.995 ug/1
8710. ug/1
22.579 ug/l
1Z.444 ug/l
< 5.0 ug/l
< 5.0 ug/l
8.403 ug/l
< 5.0 ug/l

< 5.0 ug/l

N

5.0 ug/l

Fas

S.0 ug/l
< 5.0 ug/l
< 5.0 ug/1
< 5.0 ug/1

< 5.0 ug/1



ORGANIC PARAMETERS
Log Number: 9832

Analyte

—

Concentration

FAGE:

Well Numbeyr

s Q>

o

102

- DOWN

Vinyl Chlaride
1,1-Dichloroethylene
Trans—1,2-Dichlarnethylene
Benzene

Fluorobenzenea

Di fluarobenzene
Trichloraetﬁylene
Trans-1,3-Dichloropropene
Toluena
Tetrachlorocethylena
Chlorobenzene
Ethylbenzene
Meta/Fara-Xylene
Ortho—-Xylene
1,3-Dichlorobenzene
1,2-Dichlorobenzene

1,4=-Dichlorobenzene

e

N

mmmmmmgmmmmmm

[ ] [ ] L] a L ) [ ] -2 1 ) [ ] - a .Ln s‘n m
o o © o o © o © o o

E.'I

oD

o

O

Lo BN o |

O

ug/l
ug/l
ug/1
ug/1
ua/l
ug/l
uag/1
ug/1l
ug/1
ug/l
ug/l
ugq/l
ug/1
ua/l
ug/1
ug/1

ug/1

OF 139

.



ORGANIC FARAMETERS

Log Number:2832

»

PAGE: 103

Well Number:3Z " DOWN

Analyte Concentration :
Alpha—-BHC < 5.0 ug/1
Lindane < 1.0 ug/l
Beta—-BHC 4 5.0 ug/l
Heptachlaor % 9.0 ug/l
Delta-BHLC < 5.0 ug/l
Aldrin < S.0 ug/l
Heptachlor Epoxide < 5.9 ug/l
Endosul fan—-1 < 5.0 ug/l
p,p?’-DDE < 5.0 ug/s.
‘Dieldrin £ 5.0 ug/l
Endrin < 0.1 ug/1 :
p,p’-DDD < 5.0 ug/l
Endosul fan-2 < 5.0 ug/l
p,p?-DDT < 5.0 ug/l
Endrin Aldehyde < 5.0 ug/1
Endosul fan Sul fate < 5.0 ug/l
Methoxychlor < 5.0 ug/l
Toxaphene { 5.0 ua/l
Chlaordane < 5.0 ug/l
2,4-D % 5.0 ug/l
Silvex (2,4,5-TP) < G0 ug/l

OF 129



PAGE: 104 OF 133

ORGANIC PARAMETERS

L2g Number:3892 - +. Well Number:;32- bowN ..
Analyte Concentration ‘

Aroclaor 1016 € 3.0 ug/l

Aroclor 1221 £ F5.0 ug/l
Araclor.1232 < 5.0 ug/l

Aroclaor 1242 < 5.0 ug/l

Aroclor 1243 < J.0 ug/l

Aroclor 1254 { 5.0 ug/l

Aroclor 1260 < 5.0 ug/l

Phenol < 5.0 ug/l
2=-Chlorophenol < 3.0 ug/l

2-Ni Srophenol T 5.0 ugll

2, 4-Dimethylphensl < 5.0 ug/l )
2,49-Dichlorophenol < 5.0 ug/l
4-Chloro-3-methylphennol L 5.0 ug/l
Trichlorophenol < 5.0 ug/l
2,4-Dinitrophenol < 3.0 ug/l
4-Nitrophennl < 9.9 gg/l
2-Methyl~4,6-dinitrophenol < 5.0 ug/l
FPantachlorophenol < 5.0 ug/l

Hydrazine ' <0.0t mg/1




SAMFLINIZ INFORMATION:

Laboratory Log Number: 9833

Well Number: 33

Sampling Date: 11/03/87

Water Depth: 11.0 ft.

CONTAMINATION FPARAMETERS:

PAGE: 105 OF 139 .

Sradient: DOWN

Time: 1Q:30

-

Replicates on up gradient wells only.

pH: 11.1
Specific Conductance: £00
TOC: 0.8
TOX: 0.12
Cyam.de <0.05
Caliform Baéj';eriu 0
Turbiditys 24
Bross Alpha: 32.13

Gross Beta : 2.17

/100ML

NTU |

umhos



INORSANIC PARAMETERS

LOS NUMBER: 9893

Farameter:

Concentration:

PABE:

WELL NUMBER: 22 .DOWN -

106 OF 139

-

Se (Selenium)
Mn (Manganese?
In (Zinz)

Cr (Chromium?
Fb (Lead)

Fe (Iron)

Ni (Nickel)
Cu (Copper)
As (Arsenic)
Ba (BRarium)
Na (Sodium>
Ag (Silver)
Cd (Cadmium)

Be (Beryllium)

Cr+6& (Hex Chrome)

Hg (Mercury)

F (Fluoride)
Cl.(Chloride)
NO32 (Nitrate)

S04 (Sul fate)

N,

< 10 ug/l

< 5.0 ug/l
F.033 ug/l
12.5 ug/1

< 10 ug/l

€.95 ug/l

< 10 ug/l

J

312.1 uag/l

¢

102.1 mg/1
< 10 ug/l
< 3.0 ug/1

< 1.0 ug/l

€0.05 mg/l

<1 ug/l

0.14 mg/1

<100 mg.'1
0.1 mg/1

£100 ma/l

1.4—214

mg/1

fﬂg/l
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ORGANIC PARAMETERS ' . L -
Log Number:9893 . -+ Well Number:23- DOWN --
Analyte Concentration N

A

Chloromethane S.0 ug/l

Bromomethane < 5.0 ug/l

~
w
<
c
U]
~
—

Chlorocethane

S
m u

Trichlorofluoromethane

Refrigerant 113/22 <

Methylene Chlorice

FAS Fay
E.ﬂ w
o (o] O [ (o QD
=
n
N~
[

1,1-Dichloraethane

N
E.'l

Chloroform

1,1,1=-Trichloro=thane < 9.0 ug/l
Carbon Tetrachloride 4 9.2 ug/l
1,2-Dichlorocethane < 5.0 ug/l :
1,2-Dichloropropane € 5.0 ug/l
Bromodichloromethane { 3.0 ug/l

1,1,2~-Trichloroethane ug/1

ug/1

Tetrachlaoroethylene <

Chlorodibromomethane < uag/l

AN

a a o um

Bromofarm

£y
)
© O o © O O O O

ug/1

1,1,2,2-Tetrachloroethane < ug/1



PASE: 108 OF 139

ORISANIC PARAMETERS L. C p
Log Number: 9892 -~ ~ -.. Well Number:3Z- DOWN -
Analyte Concentration
Vinyl Chlaride < 5.0 ug/l
1,1-Dichloroethylene < 5.0 ug/l
Trans—1,2-Dichlorcethylene < 5.0 ug/l
Benzene 4 9.0 ug/l
Fluorobenzene € 5.0 ug/l
Di fluorobenzene < 5.9 ug/l
Trichlorcethylene < 5.0 ug/l1
Trans—1,3-Dichloropropene 4 5.0 ug/l
Toluene < 3.0 ug/l
Tetrachloroethylene < 5.0 ug/l
Chlornbenzene < 5.0 ug/l
Ethylbenzene < 5.0 ug/l
Meta/Fara-Xylene < 5.0 ug/l
Ortho-Xylene 4 5.0 ug/l
1,2-Dichlorcbenzene < 5.0 ug/l
i1,2-Dichlorobenzene < 5.0 ug/l
S.0

ug/1

l,4-Dichlorcbenzene <.



PAGE: 109 OF 139

ORGANIC PARAMETERS . AT L

Log Number:S893 - R wgli Number?SS DOWN -
Analyte Concentration !

Alpha-BHC < 5.0 ug/l

Lindane < 1.0 ug/l

Beta-EBHC % 8.0 ug/l

Heptachlor < 5.0 ug/l

Delta-BHC £ 5.0 ug/l

Aldrin | < 3.0 ug/l

Heptachlor Epoxide 4 9.0 ug/l

Endosul fan—-1 < 3.0 ug/l

p,p’-CDE 4 5.0 ug/l

Pieldrin 2 5.0 ug/l

Endrin < 0.1 ug/l ;
p,p’-DDD < 5.0 ug/l

Endosul fan-2 < 5.0 ug/l

p,p'-DDT < 5.0 ug/l

Endrin Aldehyde < 5.0 ug/l

Endosul fan Sul fate < 5.0 ug/l

Methoxychlor ' < 5.0 ug/l

Toxaphene N < 5.0 ug/1

Chlordane | < 5.0 ug/t

2,4-D . < 3.0 ug/l

Silvex (2,4,5-TP) < 5.0 ug/l



FAGE: 110 OF 139

ORGANIC PARAMETERS . Ce L. o
Log Number: 9893 .+ - ++. Well Number:3Z- DOWN -
Analyte Concentration 3

Aroclar 1016 < 5.0 ug/l

Aroclor 1221 %< 3.0 ug/1l

Aroclor 1222 < 5.0 ug/l

Aroclor 1242 < 3.0 ug/l

Aroclor 1248 < 5.0 ug/l

Aroclar 1254 < 5.0 ug/l

Aroclor 1260 < 5.0 ug/l

Phensol < 5.0 ug/l

2=Chlorophennal 4 5.0 ug/!

" 2-Nitrophensl £ 5.0 ug/l

2,4-Dimethylphenal { 5.0 ug/l .
2,4-Dichlorophenol < 5.0 ug/l
4-Chloro-3-methylphenol < S.0 ug/l

Trichlorophenal < 8.0 ug/l

2,4-Dini trophenol < 5.0 ug/l

4-Nitrophenol < 5.0 ug/l
2-Methyl-4,6-dinitrophenol < 5.0 ug/l

Fentachlorophenol < 5.0 ug/l

Hydrazine S <0.01 mg/l



SAMPLIMG INFORMATION:

Laboratory Log Number: 9834

Well Number: 34

Sampling Date: 11/03/87

Water Depth: 132.2 ft.

CONTAMINATION PARAMETERS:

Feplicates on up gradient wells anly.

pH: 6.8
Speci fic Conductance: 600
TOC: 0.8
TOX: 0.01
Cyanide: <0.035
Coliform Bacteria: O
Turbidity: 0.9
Gross Alpha: <0.70

Gross Beta @ 1.33

FPAGE: 111 QOF 1232
Sradient: DOWN
Time: 1&€:40
umhos
mg/1l
ma/l
mng /2

/100ML
NTU
pCi /1

pCi /1



. FPAISE iz 4OF 133
INORGAMIT PARAMETERS

LOG NUMEER: 2224 NELLL NUMEBE=: 34 -DOWN - -

Pavametar Concenty 3t lon:
Se (Selsnidn’ ¢ g/t
Mr (Manganesa 11302 agsl
In {Zina £8. 1% ugs!t
Cr (Thvzaica” S0 ug/l
Fb (isadd 7010 agSt
Fa (Iran? 26.5% w3/l
M (Mickell R B S
Cu {Topoer! Tt oagll
As {Arssnic) PVl -
Ba (Zarium) 204.2 ugsi

Na (Sodiam) 6.5 mg/l
Ag (Silwer? 10 oug/l
Zd (Cadmium? T T2 ug/l

-

Be (Beryllium) < 1.0 ug/i

Cr+€ (Hex Chrome)d <0.05 mg/l

Hg IMaroury)? <1 ug/l

F (Fluoride) 0.136 mg/l L,d=2.2 mg, L

1 (Chleride) L1322 .mg/1 A e

Z
Q
15}
™
Zz
[
(Y3
-5
m
[y
W
o
\_i
L]
i
3
iq
~
i-d
[ X
'

3C% (Sul fated <100 mg/l 2S00 o/t

S
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. T’Alaa: 1 13 M ey

.
- g N e g l ordaad andd e pu)
CREAMNIT FPARAMETERE . .- -

Lag Mumber: 2894 T Heal? Mumber:3d4 DOWN -

Analyts Concentvaticn

Thl svmaeshiians TOZ.0 ug/sl
Eromometihans ST ) S S A
Thizroesiiang S R
Trlohloraflaoromethane Za0 oot
Fafrligs-ah LIZAZD A A R
Mathiwlzne Thlovide LIZLT oagSt
L, -Dicnlarzzthans ST
T BT = Y
T oal
LoEL2 [ = -

RS AR Wi .

2

b
-
(3]
i
W]
' LN
[}
>
[=¥]
]
X
1
o
-
v
hs]
s
3

ta
S
-d

n
b

o

)]
a
O
g
0}
™~
ot

Chlorodi2romomethane <,

o1

Bromz fora

|

1 2y 2~Tetrachlorcoethane <



ORIGANTT PARAMETERS

Log ANumber ;383d

fou]

SAIGE: i CF

c . “ell Mumbes: 33 DOWN

Concentration

Yinyl Chlorids TOZL0 ugsl
1,10l chinvoathylane T SZ.0 ug/l
Tranz—1, 20120 v o2hhyl <5.0 ugll
Penzsr= IZ.0 ugsl
Fluwrobanzene 2S.0 ugsl
Diflucr2tenzsna 5.0 ug/l
Trizhloze st lena £ 5.0 ug/t
Trama-i,3-Dichlaroprogss T 5.0 ugst
Toluans STOZ.0 ug/l
Tatrac-lorosiaylE=ne T.0 oLt
Chilorchenzsna 5.0 ug/:
=thvlaznzena 4 2.0 ugsl
Meta Para—-Xylana T.0 gl
dr gho—Yyians T 2.2 ug/l
1,3-Dizhlor sbeEnzene 5.0 ug/!
1,2-2i<shlorcshenzsne 0.0 ugsl
L,4=-Dichlaorchenzzne 3.0 ug/l



DFEAMIT FARAMETER!

Log Number 12824
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Anilvi s
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Conentration

Well Numbee:=a”
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DFEANIL FARAMETERS

Log NMumber ;2854

Arzlyt

g

1.6 oF

Weall Numbewx : 3~ DICWN

Ar:c{:" YOz TOIZLT ougst
Ar oo laor (222 .0 g
Avocolos 20T T ougsl
Arocior 1242 TO3. 3 gl
Aroalor 1243 SO0 ug!
Avoc Loe L2584 bR
Ao tor LTIE0 LT gl
R T 15 Dol Tomer o agil
IS lov oobanal S oegs L
Zenizvopnerol Z.0 zglt
Zyd4-Dimethylph B T oapsl
Z,1-Dichlorcphenol 2.0 ug/}
4-Zhloro-3-mathvlphencl SOTL0 ougdl
Tricriorogneancl Z.Touglsl
2pA=-Dinitrophennol SOZ.0 ougll
4=-Nitrophanol < Z.ougsl
I-Mathl-4, 6~-dinttrophanal SRR T - A
: T 9.0 z2gst

Pentzchloraphenal

£

S22 '\)l }1

g

-
3
u)



SAMFLIMNG

“Mumber: T899

“aboiratory Lo

Well

Mumber s 32

Wezt=r Dapth: t!.3 f%,
COMTAMINATICN PARAMETERS:
Epl.ostes

Conduc b anc2:

Specific

TOD: 0.7

T

<

: 0.07
Cyanide: +<C,0Z

Srm Racteria: 2

22.T7

is¥
i

-

AL I

aLi/1

s anliy.

bz
mg

st
0
10



INORGANIC PARAMETZ

LOE NUMBER: 3£395

Sy (Chyomiam? 2
Py (Lzad) <

-~ -
HE S >poar

<
il
5

(CTadmium? <

{Beryllium)

Cr+& (Hex Chrome)

Hg (Marcury?
FoiFluoride:?
21 fChlaride)

MCE (Mitrat=?

S04 (3wl el

Fazz:  i12
Wit MUMBER: 35 DOWN

Concantration

i e/l

. dm l,‘::w

.0 uast

S.0 cgl/l

10 ug/t
A3.7F gl

LIRS S |

1 oagdl

LR ETR PN

to et
SI2T.0 ug/il

195.6 mg/"

13 ug/l

2.0 ugsl

1.0 ug/st

€0.05 mg/l
<1 ug/l

L3, mg./1 .a-204 ma/l
<100 ma/ > 280 wc /1

oF 1

-
[ Ry



ORGAMIT PARAMETIRG

Y]
)
(11

n

L-ag Numbear

Analyha

Conc2ntration

Chlovrsmethanae
Sy omomathane

TMlavoethane

1=-Trizchioroetinans

F-
-
=)

Lrachizolide

=V et

l'.

1,2-Dichliaroei ana
1,2-Dichloropropane
Bromodichlavraomsthans
1,1, °~T'1:h‘areethane
Tatrachloroethylane
Chlorodibromomathans

Bromo{orm

richloraflucroansethans

y 2, 2-Tetrachloroethane

-~

T.0 agll
Z.2 ug/sl
Sl".} _'g.*’l
.0 oug/l
T ug/l
T ’_'.\;1"1
Tt oagal
.9 ugs!
F.0oug/st
T, aglfl
So" ..’.‘;l,:'

)
(@]
e
Jx]
~
j—d

.0 agl/l
T.% ug/l
S0 ug/l

a o
Rt
£ C
Wi oA
~ ~
P ]

(4]
O
[
LS IR
~
fon
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IMORMSEAMIT FARAMETERE

LIE NUMEZR: S5I6 WELL NUMEER: =6 DCWN -

f.)

i

faramsta- Cancankration:
Se (Selsznium:

- f— - .
o] Lniild . .
. . - : - F—d -
Cr (Chyomiuwm? S, wgsSl
Bl flesdl Ll gt
o~ - O T 0 P -
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Cu Clapper Looas
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- o= - - ' o b
Na {Sodiuam? 11,5 g/l

e temaiv PR s
Ay LBIlesv it Lo/l
- e et o - 7"
L.. '.!..-adl - euibe . u-':.’ ’—'-‘ql 'S

Cr+g Cdex Chromel <0.0% mg. Ll
He o Cmamreoryd 21 ups

- -
ol L Lidet 0.22Z Frila i) 1,424
sl (Tl desd © 100G g/l 280
MCZ (Misratel .1 Bl N
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DRGAMIC PARAMEIVIFE

Log NMumbsr - 3C3E - Well Number:ZE  DCUWN

Analyte ConcEntration
Sl BT .0 ug/l
Lindars Tol.D gl
Bats—-SH0 TL.0ougll
Heptachior S.0 Lt
Dl ta-3RKC TS0 ug/ty
Alzrin ) SN oug/l
Heotackhlor Toonlds T g/t
Endosul Tain- T oagt
0,3’ -0C= SR IS
Diaidrin A ST R
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12
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n
3
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-4
-
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h 2
—
o'
1]
by
~
[n 8
H]
G
WD
i
[19]
"

Endosul fan Sul Tuia L 5.0 ug/l
Methomyohilor 1 E.0 ug/l
Toxaphene _ ) D S.0 ugsl
Thlcvaans ,F 1IN0 ug/t
2,42 t P B
Zilvex (2,4,Z2-TT 5.0 ag/’

B3
i)
H
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PAZE:  13f

Lo Sisopizay : 9896 <. w211 Numnber: 36 DG

Apalata Concoantration

Arciocry 1EZL TOEeD ugll
Azl 1221 1T LGSl
Aroclaor 124Z PSS SRE T |
Arcclor 12493 TOZL uglsl
Aroclaor 125 SN0 ua/l
Avaa i VIED TOTLT ey
Fheanc! DY ag
OTIL oagl
SNL Tt Tgnenil T Y »
TOZL oug/e ‘

- .

< Te0 ua/i

d-ZRhloro-IZ-methylghanel 4 E,0 ugll
p

Trichlorophencl 8.0 gl

Z,4=2inl braphensl < E.0 ug/t
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A=pisrophancl
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2-Mz+thyl-4,6-dinitropharal
Fentachlorophenol <05.0 ugs
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SaMFLUINMNG IMF2EMATION:

wabaratory Log Moembar o 3ETET
Well tumber: 27 Gradiant: U

CONTAMIMNATION FARAMETEZRS:

piHr 7.2 7.3 7.2 7.3
Speci fiz Torductancar SO0 SC0 3ale 00 o
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0..7 NS 0.17 me st

Cya £ 0T ST, 0E T I w0t
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' Kol : = » Y
Toliform Bacteria: O SLGoML

1.7 NTU
Grosz Alshar 0,32 SiZiSL
Grioszs Beita 5 0,379 prise



. Fa3E; 120 OF
INORGAMIT FARAMEITERS
LIZE NUMEER: 9B27 WELi. MUMBER: 37 WUF
Saramater: Conceantration:
Se (Swelarmion? RIS U
Mn (Manganssa® 5,24 sprl
In TZimgd S.9 oug/l
T fThramiaml S0 oagli
Fh {Lead) A v
Fa (ITraor L300 ugsl
Ni } A
Tu (Topger: Tl g/l
Az {Ar3enzal oSl .
Ea {Zariuamd 92Z.9 agsl
Na ¢(Za=diam? 5G.837 mg/l
Ag dEilveri: 019 ag/l
T2 (Cadmiumd < 5.2 ug/l
Be (Beryllium) < 1.0 ug/l
Cr+6 fHdex Chrome? £0.05 mg/l
Hg iMercury? {1 ug.l
T igorider 0.21€ ng./ L 1.4=202 mg/l
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CF3ANIC FAFRAMETERS
—og MNuomber: 3837

Anaiyta

'-f.::n

FACE: L2
- Wall MNumbse:Z7T &

cenkrazion

Vinyl Chloride

]
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fis

1,i-Dichlaorcethyl

Tran=-1,2-Dichlaorasthsizne

DiFiaorobanzsna
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Chlorapenz ane

Sthylbernzene
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Qrthc—YsLana

)
o

4-Dichlorchenzensg
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.0 '.;';/“.
.0 ougsl
00 ugsl
Z.0 gt
S.0 ug/e
T L'._"J”!.
TL g/
TL ougst
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T.0 ug/l
TLOoug/ .
S.0 ua/sl
T.Touglsl
2.0 we/l
2.0 ug/t
T.Tougll
5.0 g/l
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OFZANIC PARMMETIRG

Log Mumber : 9EST

Analvte
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. PAGE: 92
INORGANIC PARAMETERS
LOG NUMBER: 9098 WELL NUMBER: 31 DOWN
Farameter: Concentration:
Se (Selenium) £ 10 ug/l
Mn (Manganese) 86.05 ug/1
In (Zins) 13.80 ug/1
Cr (Chromium? 4< 9.0 ug/l
Pb (Lead) < 10 ug/l
Fe (Iraon) 27.14 ug/l
Ni (Nickel) 4 10 ug/l
‘Cu (Copper?) % 10 ug/l
As (Arsenic) < 10 ug/l
Ba (Barium> 198.3 ug/1
Na (Szdium) 43.15 mg/l
Ag (Silver) £ iO ug/1
Cd (Cadmium) < 5.0 ug/l
Be (Beryllium) < 1.0 ug/l
mg/1
ug/1
F (Flucride) 0.104 mg/l 1.4-2.4 mg/1
Cl (Chloride) <100 ma/l 250 mg/1
NOZ (Nitrate) <0.1 mg/1 10 mg/1
S04 (Sul fate) <100 ma/l 250 ma/l



' PAGE: 93
DRGANIC PARAMETERS
Log Number: 39098 Well Number:31 DOWN
Analyte Concentration
Chloromethane < 5.0 ug/l
Bromomethane < 9.0 ug/l
Chloroethane < G.9 ug/l
Trichlorofluoromethane < 5.0 ug/l
Refrigerant 113/22 £ 5.0 ug/l
Methylene Chloride < 5.0 ug/l
1,1-PRichlaroaethane < 5.0 ug/l
Chloroform < 5.0 ug/l
1,1, 1-Trichloroethane < 5.0 ug/l
Carbon Tetrachloride < 5.0 ug/l
1,2-Dichloroethane < 5.0 ug/l}
1,2-Dichloropropane { 5.0 ug/1l
Bromadichlaoromethane < 5.0 ug/l
1,1,2-Trichloroethane < 5.0 ug/l
Tatrachloroethylene < 5.0 ug/l
Chloraodibromomethane < 5.0 ug/1
Bromoform < 5.0 ug/1l
1,1,2,2-Tetrachloroethane < 5.0 ug/l



FAGE: 94
ORGANIC PARAMETERS
Log Number :'90398 Well Number:3!: DOWN

Analvte Concentvation

o e o e s o — ——

Vinyl iThlaoride 7 5.0 ug/l

1,1-Dichloraethylene 5.0 ua/l
Trans-i,E—Dichlaraethylane < 9.% ugSh
Benz=ne 2 2.7 Lgfl
Flunrobenz 312 < S0 ug/l

Difluorcbenzen < 3.0 ug/l

1]

e =141 e - ., A - .

Trizhloroebthylanes < .0 ug/l
- ~——pi - e o .
Fsans—1,3~Richloroprocens ) BRI
inaliF YR - . e - "‘ - Y
R e o 9 e et .

- e e v .
TaYraoal oy sEnal Ar T .0 ugsl
Tmlrrasis Bz ans Za gt

.

Tinayizenzaene TEL0 ougsl
Meta/Para—{,/  #re TOH.0 ug/sl
Or tho-Xylene T3 ug/l

1,3-Dichlarobenzene < 5.0 ug/l

o
1 ]

b
11
~
' 4

1,2-Dichlorctencens

]
D
ot
v
~

Lad-Diclaovobenzene <



ORGANIC FARAMETERS
Log Number: 3098

Analyte

Concentration

FAISE:

Well Number:21

9

DOWN

Al aha-RBHC < .02 ug/l
Lindane L. uglSl
Bata-gHC T E.0 ug/l
Heptazhlor < T ugsl
D2l {a-8BHT < 5.0 ugrst
Aldrin T 5.0 ugll
Hentachlor Epoxida < 5.0 ug/l
Endeosul fan-—-1 WS40 ugsl
5,37 -LDE L0 oagsl
Dozldrin T ouge

! Tt e,
5,='-DCL S0l ong/e
Srndosa! fan-2 o< S 0 ug/l
P,0?-DDT + E.0 ug./l
ZEndrin Aldehyde S.0 ugri
Zndosul fan Sul fata < S0 ug/l
Methoxychlor < 2.0 ug/d
Toxaphene v T oag)l
Chlardane E.0 egst
2,a-0 % T.0 ug/l
Silvax (Z,4,35-TF: £ 5.0 ugsl
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ORGANIT PARAMETERS
Log Number : 9098

Analyte

Conzentration

FASE: 96

Well Number:31 DOWN

Aroclor 1018 < 5.0 ug/l
Aroclor 1Z21 T 5.0 ug/l
Aroclor (232 4 S.0 ug/si

Arcclor 1242

- L R DA TP 1
ST MA@T Y L SreETOL
LB T S Ry ;
2y, 3-Tishlaraghencl

2,4-Dinlivrophenal

< TN ugsl
7 .0 ugll
< 9.6 ugsl

S
u

0 ug/l

<= .. h
"“. '.4’! ..‘ '-l:t

>~ -~ e P
EE R R M

< 8.0 ug/e
< S ug/l
¢ 5.0 ug/l
< .0 ug/t

Fas
i)
O
s
3

U'a]
~
-



OrREGANIC PARAMETERS
Log Number: 9098

Analyte

Concentration

Well

FAGE :

Number: 31

Aroclior 1015
Aroclor 1223
Arocclor (232
Aroclor 1242
Aroclor 12428
Avoclor 1254
Araclay 126D
Fhanol

. s -
U L R Y -
PSR TIPS It ¥ gl Dok > | S

Trichioroprnenci

2, E-dinitrophenal

n‘A‘l f“\
1] m
- L]
fe »]
[ o
w5 0
*~ ~
- -

Al
1
L]
o
e
8]
-~
L

o~
i
e
i
Uy}
~

PR
o
(o]
L
M
“~
[

S
al
b
s
9]
S
4

a‘h\
a

LT 1w £ 7
- -1 whia s &
<

< l':‘ uc"l
< 5.0 ug/l
4 E.% ug/l

9E

DOWN



SAMPLINGE IMFORMATICN:

PAGE: 197

Laboratory Log Number: 3099
Well Number: 232 Gradient: DCOWH
Sampling Date: 0B/01/27 Time: 11:48
Water Depth: 2.0 f4,
COMTAMIMNATION SarRAMEITIRS:
Feplinates on up gragisrt wells oaly.
pH: 7.2
Sgecific Conductance: 780 umhos
TOC: 0.8 ‘mg/1
-« TOX: 8.02 mg/1
ES ;'-:"""
Cyanide: <0.€3 ng sl
Coliform Baéféria: C £ i00ML
Turbiditv: <8 NTU
Groses Alphas 1,13 pCi /1
Bross Beta : 0,31 pci/i



TNORGANIC FARAMETERS

LOS NUMERER: 3099

Se (S=lenium?
Mn (Mangsnesal
Zn 1Zines

Cr TThromium?
Fb (i.z2ad)

Fe (Iron)

Mi (Mickalil
T TConpsr)
As (Arzznls
EBa (Earium?
Ma fZadiuam)
Ag (Silver)

{Zeryllium)

Cr+s (Hex Chrome)

r

g (Mercury)

F(Fluoride?
Cl (Zhloride)
NQZ2 (Nitvate:

S04 (Sul fate)

WELL

NUMBER::

<010 ug/l
5.349 ug/l

13,3 ug/l

Tt ua/i
L ouesl

< 19 (S0 S

o

S.0 ug/}

4 1.0 ug/l

<0.05

o 4
-

<100
<01

<100

FAGE:

0

32 DCWN
1.4-2.<4 mg.'l
250 mg/1
1c 'l’lgll.‘.
230 mg/1



PAGE: 33

ORGANIZ FARAMETZRS

Lag NMumber 239039 Well Mumber:32  DOWN

Analyte Concentration
Chloromnathane € S5.0 ug/sl

o,
4]
L]
o]
[
Iy]
\
-

Eromomethane
Chloroethane T 5.0 ugll
Trichlorofluoromethane 35.799 ug/l
Refrigerant 113/22 333

Metirvlzne Chlovrids

o
1.1-D1zhlorasthans LOZ.0 2l
Thlorsform LT ugil
1,0, -Tricnlosroechans I I Y
Tarkor Tetrachlirids 5.0 ug
LR R-Silahlaroeihans LOE.0 o wgdl

1,2-Dichloroorsgans TOS.0 ugst
Gromed lohlovomethans LS00 uasi
1,1,2-Trichlorcethans 5.0 wug/l
Tetrachloraethylzne 2 5.0 ug/l
Chlorodidromomzthane <30 uesl
Bromoform < T.0 ug/i
1,1,2,2-Tetrachlorosethane < E.0 ug/’l



ORGAMIC FARAMETERS
L=g Number: 9099

Analyta

Toncentration

Number : 22

Vinvl Chloride

1,1-Dichlarcethylene

Tranz—1i,2-Yizhlaorcethylane

Fluoradenz 2
Di fiuorobenzene
Trichlorastihvisns

Trans—1,32-Dichiorcoropens

HERR AT Ty Er)
- v s
L =T r AL viaTtwlanes

Ortho—Xylane

1=
‘-

(.i]
Q
e
]
>
e

. |j
=
[x]
or
il
3
8]
D
3
]

o

Y

Y

5.6

2.0

S.0

>
>

DClik

—— — — g ;. ol P Ly " S S S oo o e s o Bt S Wt —



FAGE: 101

DREAMIC FARAMETERS )
Log Number: 30939 Well Number:Z2 DOWN
Analyte ‘Dancant?atian

Alpha—-BHT < 5.0 ug/l

Lindane 11,0 ug/l

Beta-RHC | < 8.0Q ug/1

Hdeptachior 5.0 ug/l

Talia-oHu 7 Z.0 uz/l

Aldrin _ < S.0 ug/l

Heptachlor Spox.de 4 9.0 ug/l

Endosul fan—1 1 Z.0 ue/l
5,=7 -IDE TGO ougsl
N atdring L T.0 g/l
Endrin el oug/t

q
a
5
0
4t
[md
F
-
t
3
{
)
N,
i
G
[y
Dui
"~
2]

Endrin Alcehyde < 9.0 ug/l
Tndosul fan Sulfats < S5.0 ug/l
Methoxychlor < S.0 ug/l
Toxaphene 7 8.0 ug/l

Thlovrdan:

A

2, 4=3

Silvex (2,4,5-TR3 <



QECIrer e

OFRGANIC PARAMETERS
Log Number: 30939

Analyte

PAZE:

Well Number

-
HEC

102

DOWN

Aroclar 1013
Araoclor 1221
Arcclor 1222
Aroclor 12425
Aroclor 1243
Aroclior 1
Araclor 1220

Frenol

2y, 494-Dichlorophensl
4~Chloro-3-methylphenol
Trichlorophenaol
2,94-Cinitrophenal
G-MNitraphenal
2-Methyl-4,85-dinitrophenocl

Pentachlaorophenol |

. Do
Yol

e

N

Fay
4]

Y
(]
o o 9 o O

< 3.
< 3.0
T S.0
< 2.0
3.0
4 3.0

e
4l
-

>

s

S.G

17.615 ug/1

< 3.0
< 5.0
< 5.0
< S.9
< 3.0
<0.01

ug.’1



)
3>
N

m
[N
o
4]

SAMFLING INFORMATION:

Laoeoratory Log Number: BiOO

Weli Number: 33 : Sradicni: DITWM
Samcling Dav=E: TRSOL/RT7 Time: 14:4E
Waver Denth: 2.7 fL.

ARG g P e nt S [ ghaad sl T ol
L] \ U Y f"}A : ..Ch'* h '.‘1»“.-’}”__ RS

tTicatas on oul Ivadlizat wells only.

umas s

Cyanide: <0.0% nasl
faliforn Bacteria: O /100ML
Turbidisy: 180 NTY
Gross Alpha: <0.70 pCi/sl

Groes Beta ¢ 1.36 pCi/l



FAGE: 104
INORGANIC PARAMETERS :

LOS NUMBER: 9100 WELL NUMBER: 32 DOWN
Parameter: Concentration:

Se (Selenium) < 10 ug/l

Mn (Manganese) 5.25 ua/l

Zn (Zinc) 15.139 ug/l1

Cr (Chromium) S5 ug/l

Pb (Lead) < 10 ug/l

Fe (Ircnd 51.95 ug/l

Ni (Nickel) < 10 ug/1

Cu (Copper? < 10 ug/l

As (Arsenic) < 10 ug/l

Ba (Barium) 101.6 ug/l

Na (Sodium) 37.90 mg/l

Ag (Silver) < 10 ug/l

Cd (Cadmium) < 5.0 ug/l

Be (Beryllium) < 1.0 ug/1l

Cr+6& (Hex Chrome)<0.05 mg/1

Hg (Mercury) 2 . ug/1

F (Fluoride) <0.1 mg/1 1.4-2.4 mg/1l
Cl (Chloride) <100 ma/l 250 mg/1
NO2 (Nitrate) <0.1 mg/l 10 mg/1l

S04 (Sul fate) <100 ma/l 250 mg/1



FAGE: 10T

ORGANIC FARAMETERS

Log Number: 2100 Well Number:22 DOGWN

Analyte Concentration

Chloromethane
Bromomethanc < 3.0 ug/l
hloraethans < 5.0 ug/i

Trachlerofluoromethans

4N

4

fo o
o

I}

\\

ol

Refrigerant 11Z/Z2

Methylene Chloride < 2.0 ug/l
1,1 -Cichloenathane “ 2.6 ug/!}

1,0, i-Tvi oy sethane NENGARE 5 JRAT. J A
TaErion Tetozalhlotids .0 ugst
1,2-2ichlgvashnans TOZ.0 ug/l
1,Z-Dichlzrzor zocans T 5.0 g/l
Sromeodichioov masthane < 2.0 ug/l
1,1,2-Trichlorcethana < 5.0 ug/l

P

]

.

o O
<

i

‘\

P

Tetrachlarcetnyiene
Chalzsrodibromcmaethans 2 8.2 ug/sl
3ramaform

1,1,2,2-Tasrachlorcethans < 5.0 ug/l

-‘.’E



ORGANIC PARAMETERS
Log Number:3100

Analyte

Concentration

PAGE ¢

Hell Number

-
133

106

DOWN

Vinyl Chloride
1,1-Dichloroethylene
Trans—1,2-Dichloroethylene
Eenzene

Flucrobenzene
Difluoroben;ene
Trichloroethylene
Trans-1,3-Dichloropropene
Toluene
Tetrachloroethylene
Chlorobenzene
Ethylbenzene
Meta/Para—-Xylene
Ortho-Xylene
1,3-Dichlorobenzene
1,2-Dichlorobenzene-

1,4-Dichlorobenzene

!Jl(.nf.n

w

a o

m

R G L D 4

m

© 0 2 o ¢ ¢ & o ¢ © © O O O ©o o o

ug/1
ug/1
ug/1
ug/l

ug/1



FAGE: 107

ORGANIC FARAMETERS

Lag Number:3100 Well Number:3Z DCWN
Analyté ) Concantration
Alpha-BHC < 5.9 ug/i
Lincane < 1.0 ug/l
Beta—~BHC 4 5.0 ug/l
Heptachloar L S0 ug/l
C=lsa-BHT L S0 ug/?
Aldrin : < J.0 ug/l
Hentachlor Escxide < 5.0 ugsl
Endosul fan-21 7 5.0 ug/l
_p,p’-DDE SO5.0 ag/l
2izldvia o T.0 g/l
Endy s LoC.r oug/
2,2'-ZDBD T T2 ug/l
Ercdosul fan—-2 < T.0 ug/l
D,R’-DDT L S.0 uvg/i
Endrin Aldehyda < 5.0 ug/l
Endosul fan 2Sul fase < 9.0 ug/l
Methoxychlor £ 3.0 ug/l
Toxaphene SPREET < .0 ug/!
Chlordane < 5.0 ug/l

Z,4=D

)
4
o
o
[

n
~
s

Silvex (2,4,5-TF)



ORGANIC FPARAMETERS
Log Number: 2100

Analyte

Concentration

Aroclor 1015
Arcclor 122

Aroclor 1232
Aroclor 1
Arocclor 12482
Arczlor 1254
Aroclor
Ffhenol

- T
‘;.—n-!.». Priitgiie i = ] e

- 4 . .- -
Zye-Dimtiy 2l

—
s i WLEn

-

Y]

y 3=-Tichioronhanc
4-Chloro-3-methyl phenol
Trichnloropnenad
2,4=-Dinitrophenal
4—ﬁi%r9phena1
2-Methyl-4,E-dinitraophenol

Pentachlorophenol

Fydrazine

P

PN

3N

i

&

5.0 ug/l
3.0 ug/l

S.0 ug/l

5.0 ug/l
5.0 ug/l
S.0 ug/l
S0 g/l
S.0 ug/l



SAMFLIMNG INFORMATIOM:

Laboratory Log Number: 9101

Well Numbesr: 54 radient: DOWM
Sameoling Zats: 08/04/27 Tims: 12210

Wabtar Depith: 10.4 14,

e s Bt S B G et P S e S P 116 Stk § e et B S Gt § G B A S (s (i ey Sy e A . I $D G € U A o e (P P A D A G A e Y e R A Py AP & o e S G D S S (R - et ot e ke = & 200 ¥ O ooel S e ey s S S 5 7 B

CONTAMIMATION FARAMETERS:

=anlicatzs on up Zraciant wells only.

Ep=ci fic Conductance: 780 umhcs
TOC: 0.6 m3/1
TOX: 0.12 mg/ 1
Cyénide: X0,03 mi.7 3
Ta2liform Racterias O FLooml

Turbidity: <3 [
SFross Algha: <I0,70 pli/l

L3S

e

L

ceta 1 2.43

]

u
)
[N
~N
poo



FAGE:  11C
INORIBANISC FARAMETERS
LOE NUMEER: 2101 WELL MUMEBE=: 24 DCULN
Farameter: Concentration:
Sa (3aelanluans < L0 ug/l
Mr (Mancanese) £4.80 ug/!
Zn (Zimsed 14,735 uwg/l
Cr_ffhr:miu:? < 8.0 ug/l
Pe (Laad) L0 gl
T2 {Iirvon: 20.7% ug/l
Mi (Michsll 10 gt
Cu (Zopoear <10 ugsl
A5 CATESSnIcd T owz/sl
Ba (Bariuml 102,58 ug/i
Mas (Sedium? S1.°97F mg/l
Ag {Zilver) L0 ougSl

Cd (Zadmium: < F.0 ug/l

Be (Rervilium? 1.0 ua/l

Cr+d (Hex Chromai<0,.0S m

U]
S
()

[T

Ho (Mersury? ug/1l

Lo e <o, mg/1 1.4-2.4 ma/l
Cl {Thloride) <100 ma/1 , 250 mg/ 1
NOZ (Nitraba: <.t mg/1 ic mg /i

sS04 3ul fate? L1oc mg/l 250 mo/l



DRGANIC FARAMETERS
Lo Number: 310Gl -

Analyta

Concentraticon

Chloromethane
Eromomzthane
Chloroasthane
T?ichlofaflucramethane
Refrigerant 113/22
Mathylene Chloride

1,i~-Dichloroethane

1,2=-Dichlaorcethans

1,2-Dichlaropropansa

o}

Y

Eromodichloromaethan
i,I,E—Trichloraethane
Tetrachloroethvlene
Chlovodibromomethane

Bromaform

1,1,2,&—Tetrach{oroethane

AN

AN
I
o

&, S

S

o
<

w
<

o)
2
L
m
=y
-
jy

Well Number: 3« DOWN



FAGE: 112

ORGANIC PARAMETERS

Log Number:9101 Well Number:324 DCWM
Analyte Concentration

Viny! Chloride < 5.0 ug/l

1,1-Diczhlorosthylene

Trans-1,2-Dichlarcethylensz 2 9.0 ug/i
Benz=2ne < 5.0 ug/l
Fluoraobenzens < 5.0 ug/l
Di fluorcoenzsne ‘< T.0Q ug/t
Trichlaovosbhylena 5 5.0 ugsl
Trans—1,32-Dizhlaropropens 7 S.0 un/sl
Twluane SO0 0 gl
Tatvrachilovoatnylers .0 v/l
Chlorchenza2ne T.0 oLz/l
Ethyloenzane 7 5.2 ug/l
Meta/Fara—-Xylenea 4 9.0 ug/l
Ortho-Xylene 4 .0 ug/l
1,3-Dichlorobenzane < S.0 ug/l
1,2-Dichlorctenzene < 5.0 ug/l
1,4-Dizhlorcbenzane . 5.0 ug/1



OFRSANICZ PARAMETERS
Log Number: 2101

Analyte

Concentration

FAGE:

P
re
)

Well Number: 3« DOWN

Alpha-BHC

Lindane

Beta-RBRC
Heptschlar
Delta-BHC

Aldrin

Hepfachlor Epoxide
Endosul fan-—1

P,p’ -DPE

-~
-

r o
FRP N

]

Endrin

p,p’-DDD

Endosul fan—-2
p,p’—-DDT

Endrin Aldehyde
Sndosul fan Sul fata
Methaxychlar
Toxaphene
Chlordane

2,4-C

Siivex (2,%,3-TF)

e

Y " PR ey ey

s

o

M Pl

Y

s~

FAN

&

o

u
l:l



FAGE: 114
ORGANIZ PARAMETERS

Log Number:32101 Well Number:324  DOWN

Analyte Concentration
Arcezlor 101 T 2.0 ug/tl
Aroclor 1223 < S.2 ug/l
Aroclor 1232 T S.0 ugsl
Arocior 1242 < 5.0 ug/l

-3
4a
1
.
i
=
[nl
~
-

Ar ez lor
Arcclor 1254 TOE.D ougsl

Araoclor 1250

?'-ﬂlerx::’_ 4 5- < L‘Q/l
2-Chlorophencl TOELT agsl

& e . H - T o =~ - [
TN trophansl T 2.7 agsl

2,4-Dimethviphencl

2,34-Dizhlorophencl .0 ug/il
A= lars-IS-methyizhenol < S0 ugll
Trichlaoraghenal 3.0 ug/l
Z,%=-DiniSronhenct 1 3.0 ug/l
4-Nitroshenol £ .0 ug/l

w
o
[
Jv]
~

2-Methyl—-4,6-dinitrophennl *

Y
o
o
[
['a]
~
—

rfertachloronhenal : -

Hydrazine 0.0 mg/L



SAMFLINS INFORMATION:

Laboratory Log Number: 9102

Well Number: 35S Gradient: DOWN

Sampling Date: 0B/05/87 Time: 12:05

Water Depth: 10.0 ft,

CONTAMINATION PARAMETERS:

Replicates on up gradient wells only.

pH: 7.4
Speci%ic Conductance:leoo umhos

TOCQ 0.6 mg/1
TOX: 0.13 mg/1
Cyanide: <0.0S mg/1

Coli form Bacteria: O /100ML

Turbidity: <S5 NTU
Gross Alpha: <0.70 pCi/1

Gross Beta : 0.60 pCi /1



: FAGE: 116
INORGANIC PARAMETERS
LOG NUMBER: 9102 WELL NUMBER: 35 DOWN
Parameter: .Concentration:
Se (Selenium) < 10 ug/l
Mn (Manganese) < 5.0 ug/l
Zn (Zinc) < 5.0 ug/l
Cr (Chromium) < 5.0 ug/l
Pb (Lead) . < 10 ug/l
Fe (Iron) <X 5.0 ug/l
Ni (Nickel) < 10 ug/1
Cu (Copper) < 10 ug/1l
As (Arsenic) < 10 ug/l1
Ba (Rarium) 197.3 ug/l
Na (Sodium) 50.75 mg/l
Ag (Silver) < 10 ug/1
Cd (Cadmium) < 8.0 ug/l
Be (Reryllium) < 1.0 ug/l
mg/1
ug/1
F (Fluoride) <0.1 mg/1 1.4-2.4 mg/1
Cl (Chloride) <100 mg/1 250 mg/1
NO3 (Nitrate) <0.1 mg/1 10 mg/1
S04 (Sul fate) <100 mg/1 250 mg/1



ORGAMIC PAFAMETERS
Log Number: 9102

Analyte

Chloeromethane

Ercmomethane

Trichlorofluaoromethans
Eefrigerant 113/22
Methylene Cnlaride
;1-Dicnlarosthans
Chilaorefarm

L,i,~Trichlaoroethane

Chlaropropane

Bromodichloromethane
1,1,2-Trichlorocethane
Tatrachloroethylane
Chlorodibromomaethans

Bromxform

1,:.2,2~Tetrachlorocethane

<

A

N

Ay

£y

Concentration

S

[
-t

.0 ug/l
.0 ug/l
L0 oug/l
.7 ouaglsl



FARE: 118
O=2EAMTE PARAMETERS

Log Number: 3102 Well Number:2% DCWN

analyte Conecentraticn

s
il

1,1-Pichlorcethylzne < T.0 ug/l
Tranz—1,2-Dichlorasetiivliens < 3.0 ug/l
Senzene ¢ 5.0 ug/l
Flusyobenzens < 5.0 ug/i

Diflucrabenzene < 5.Q ug/i

Trichlarocethylens 2.0 ugst
Trans—-1,2-Dichnlorcpronsns < Z.0 ugsl
Toolonns T g
Tetrashlorosshylens .l oS

(&4}
o
P
11
~
—

Chiorabznzana

N
w
o
-
Uy ]
~
P

Ethylbenzene

S
]
<
[

[u]

S
P

Meta/Fara-Xylazne

Y
o
b
[

18]

N
[

Ortho—-Xyvlane

AN
n
O
[
n
~
o

1,5-Dichlorabenzens

Z-Lichlorohenzene < S.C Lu/l

bt

?

1,4-Bichloraobenzane < S.Q ug/l



FaGE 119

CRIZANIC FARAMETZIRS

Log Number:9102 Well Number:25 DOWM

Analvie Conecantration
Alpha-BRC TOELO ugsl

£
2

.
o
o
2
Y
pa

Lindane

gats- < 5.0 ug/i
Hegtachlovw LOB.D ugsl
L@l ta-BHC < 9.0 uc/l
Aldrin { 5.9 ug/1
Hentachlor Epuoxide 4 Z.0 ug/
Endosul fan-1 £ 9.0 ug/t
g,2’-DDE 4200w/
Qizli-i- MRS I R »
Endvin 2. ongsl
p,p’-DDD < 5.0 ug/i
Endozaul fan-Z £ 0 uo/l

n,n’-DDT ~"Z‘5. ug sl

Endrin Aldehyde 4 5.0 ug/l

Endosul fan Sul fats 2 3.0 ug/l
Methoxyohlor < 5.0 ug/l
roxaphene < 5.0 ug/l
Chiecvdana L05.0 ug/t

()
!
=
™,
8
o
L2
Ja]
.
—

w
-
-
<
f
-
t
4
i
{
1
N
[
c
Ju]
~
fa]



SAG

“l
i
<

DRGAMIIZ PARAMETIEIRS

Log Number:9102% Well Number:ZS5 DQWM

Av lu"ll:l." 101€& < S.C’ ‘.lg/l

Aroclor 1222 < 5.0 ug/i
Arozloe 1232 < F.0 oue/
Arocioy 1032 “ T.0 ug/l
Aveazior 13298 < 5.7 ug/l
Aroclaor 128 4 5.0 ug/l
Aramtlor 1250 4 S50 g/l
Shenal < .9 ug/l
DRl zrophanel € 8.0 apdl
Z-nMigroghorol < Tel ouglsl
y4=Dimathylohanacl < SeU ngsl
y 3=Dichlorcphencl < G.0 ug/l
S=Chlaro-3-metny ' shenol < H.0 ug/l )
Trichlioroghenal < 5.0 ug/l
2,4~Dinitrochensl < S.0 vg/il

l"\
h
)
o
C
Ju]
~
[

d~-pitrophenol

A
4]
pod
[y

0

~
ke

Z-Mathyl-4,8-dinitrophen>!

[
i}
.
O
[
s}
~
=]

EEﬂ.thlurupkenﬁl



PazE: 121

SAMFLIME INFORMATION:

Laborataory Log Numbsr: 39103

walli Mumbar: 326 Eradiaent: DOWN
Campling Date: CE/OS/87 Time: QI:40

Watzr Depth: 9.2 fi.

i e 4o ot e = o et Wt —— —— - S e Sb it G S ¢ B T o Pt e e P S D o A TS e WS G 2t = e W § U s & S R G G 48 e Sl e met e o - 4 = D s A S e -

CONTAMIMATION PARAMETERS:

lanlicatee xn up gradient wells only.

Spneci fic Conductance: 300 umhos
TOC: 0.70 ma/ L

TOX: 0.29 mg./2

Cyanide: <0.035 - Yot
Toliform Bacteria: © /150omML
Turbidity: <3 NTU

Gross Alphas <£9.70 pli/l

Gross Beta 1 Q.82 pCi/Zl



LOG

Tr

=

cd

Be

Ha

S
Cl

NG3

SC4

. FARE: 122
INCOEGANIC FARAMETERS
NUMEER: 9103 WELL NUMEBER: 3& DOWN
Faramater: Concentraticn:
(S2leniumd T uz /sl
(Manganas=) 10Z.6 ug/i
CZine) 12.20 ug/t
(Chromiumd 4 3.0 ug/l
(Laad) 110 ug/l
(Iron? 112.4 ug/i
(MNickeld 10 ugrsl
CCopper? <0 ougSi
(Arzenia? PRSIV
(Barium? 132.38 ug/l
(Sodiumd £0.390 mg/L
(Zilver) < 10 ug/.
(Cadmiom? < G.0 wg/sl
(Beryllium? < 1.0 ug/i
Cr+& {(Hex Chrome)<0.0S5 mG /1
(Mercury? ] prs ug/1
Fluovide)d <0.1 mg/l 1.4-2,4 mg/l
{Zhloride? £1CO ma/l 220 mg/l
(Nitratel 0.1 mg/1 10 mng/1
(Sl fatel <100 mg/1 25 e/l



FALE:

[N
3
Jd

ORGAMNIC PARAMETERS

Log Number: 310632 Well Number:Z DOWN

Analyte Concentration
Chloramethane < 5.0 ug/l
Eromomethane < 5.0 ug/l
Chloroathane 1.0 ug/l

Trichloraflucromethane <
Refrigerant 113/22 73.48 ug/l -
Methvlene Chloride < 9.0

1, i-Dichlaroethane < 5.0 uc/t

Thicraoform

1,1, 1-Trichloroethane T Z.0 ug/l
Carbon Tatrachlorids T.0 oug/l
1,2-Dichlevocethans 4 8.0 ug/l
i,2-Cichlovraopropane < Z.0 ug/il _
Bremodichloroimethane < 9.0 ug/l
1,1,2-Trichlorcethane 4 OZeD wg/l
>
Tetrachloroethylene 1 2.0 ug/l
Chlorodisraonomethane < Z.02 ug/l
Broma form T 5.0 ug/l

1,1,2,2-Tetrachloroethane < 8.0 ug/l



. FAGE: 124
OFGANIC SARAMETERS

Loag Number:3102 Well Number:Z& DOWN

Analyte Concentration
Vinv! Chloride IS5.0 ug/l

Trans-!,2-Dichloroathylans 2 5.0 ug/l

Eenz2ns

K
.

i
L
[
a
~
-

Fluarst=znzamne

Difluorcbencens < 5.0 ug/:
Tricklorsethylare < 5.0 ug/t
Trans-.,2-Dizhliasraproc2ne LT 0 o ugss
Txluens < 5.0 ug/l
Tetrach? orast™1 1 9 5.3 uesl
Chloraobenzeana < Z.0 ug/sl

Ethylbencens < 9.0 ug/l

Meta/“sva—-Xylen=a < .0 ug/
Ortho—Xvylene < TL.0 ug/l

n
o
[
[}
“u
jod

1,3=-Dichloraobenzane

[
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PAGE: 12S

ORGANMIC FARAMETERS

ag Number: 9103 ) | Well Number:Z& [LOWN

Analyte ‘ Concentration
Alﬁha-BHC TELO ugAsl
Lindane 1.0 ugSl
Szt s -2 < S.0 ug/l
Hastachlaor < 5.0 ug/l

Aldrin < 5.0 ug/i
Hagptachlor Epoxide < 2.0 ug/l
Endesul fan—1 < .0 gl

Endrin < 0. ug/l
p,c'-DDD 9.0 ug/si
Endosul fan-2 .0 ug/i

p,p?-0DT < 5.0 ug/l
Trdvin Aldshyda L 0.0 ug/l
Endosul fan Sulfazs < Z.0 ug/l
Mathoxychlor 4 T3.0 ugll
Toxaphena 42 S0 ugsl
Chlorcans LS. w/i
2,%-D LS. ug/l

m
pe
o
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T
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ra
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i
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J
P
£
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P
In]



FAGZ: 13%

ORSAMIS PARAMITERS

Log Mumber: 9103 Well Number:36& DOWN
Analyte Concentration
Arocelor 1CL5 5.0 un/l
Arcclor 122 < 5.0 ug/l
Arvozlor 1232 { 3.0 ug/o
Arciclor 1242 < 5.0 ug/i
Aroclar 1248 < 3.0 ug/l
Aroclar 1254 < 5.0 ugAl
Aroclor 1260 £ 5.0 ug/l
Fhenol £ S.0 ug/i
T-Dhlorophencl < 5.0 ue/
Z2-Mity opnsncl < 8.0 ug/l
2,4=-Dimethyl zhancl { 5.0 ug/l
Z2,4-Dichlorophenal < 2.0 ugsl
d-Chloro—-2-methylphenal < 9.0 ug/l
Trichlorophenol < 5.0 ug/l
2,4-Dinitrophenncl X 9.0 ug/l
d—-Nitrophenol 4 T.0 ug/l
2-Mathyl -4, 6-dinitrophenol < S.0 ug/l
Fentachlorophenol T Z.0 ug/l

<a

Hydrazine R £0.01 mg/1
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FAGE: 127

SAMFLING INFORMATION:

Laboratory Log Number: 2104

Well Numbtzr: 27 Sradient: UF

CONTAMINATICN FPARAMETERS:

pH: 6.3 £.8 7.0 7.0
Spe-ific Conductance: EQO A €00 €00 €00 umhos

TOC: 0.8 0.7 0.6 0.6 mg/1

TOX: 0.:8 0.12 0.15 0.1S mg./1

Cyanide: <i.0S $0.08 20,05 0,03 ng/l
Coxliform Bac;gria: Q /100ML

Turbidity: <5 NTU

Bross Alpgna: <C.70 pCi/i

Gross Peta : 1,29 pCi/l



. FAGE: 128B
INDRGANIC PARAMETERS

LOS NUMBER: <2104 WELL NUMBER: 37 UF
Farameter: Concentration:

Se (Selenium) < 10 ug/l

Mn (Manganese) 21.89 uqg/l

In (ZincoH £ 5.0 ug/l

Cr (Chromium)d { 5.0 ug/l

Pb_(Lead) < 19 ug/l

Fe (Iron? 6.699 ug/l

Ni (Nickel) < 10 ug/l

Cu (Copper) < 10 ug/l

As (Arsenic) < 10 ug/l

Ba (Barium? 2E8.2 ug/l

Na (Sodium) 28.29 mg/1

Ag (Silver) < 10 ug/l

Cd (Cadmium) < 5.0 ug/l

Be (Beryllium’ < 1.0 ug/l

Cr+6 (Hex Chrome)<0.06§ mg/1

Hg (Mercury) 1 ug/1

F (Fluoride) <0.1 mg/1 1.4-2.4 mg/1
Cl (Chloride) <100 mg/1 - 250 mg/1
NO2 (Nitrate) 0.142 mg/1 10 mg/1

€04 (Sul fate) <100 mg/1 250 mg/1



OREANIC FARAMETERS
Lag Number: 35104

Analyte

FAGE: 129

Hell Number:37 UF

Ercomomethane
Chlorosethane
Trichlorofluoromethane
Fefrigerant 113/22
Methvliene Chloride
~Dicthlorcethane
Chloarzform
L,1,1-Trichloroethane
Carbon Tetrachloride
Ly2-Dichlaoroethane

1,2-Dichloropropane

l'd

Ib

soichloronethans

1,1,2-Trichlorcethane
Tetrachlorosthylene
Chloradibromomethane
Bromaform

1,1,2,2-Tetrachloroethane

oy

Pt

i)

s

AN



PAGE: 130

ORGANIC PARAMETERS

Log Number:9104 Well Number:37 UF
Analyte . Concentraticon

Vinyl Chloride < 5.0 ug/l
i,1-Dichloronethylene < 5.0 ug/l
Trans—1,2-Dichlorcethylene < 5.0 ug/l ’
Eenzene < 5.0 ug/l
Fluoraobenzene £ 8.0 ug/l

Di fluorobenzene < 5.0 ug/l
Trichlorcethylene < 5.0 ug/l
Trans—1,32-Dichloropropene < 5.0 ug/l
Toluene £ 5.0 ug/l
Tetrachloroethylene < 5.0 uag/l
Chlorobenzene { 5.0 ug/l
Ethylbenzene < 9.0 ug/l
Meta/Para-Xylene < T30 ug/l
Ortho-Xylene { 5.0 ug/l
1,3-Dichlarcbenzena < 5.0 ug/l
1,2—Dich1orobenzene »< S.0 ug/l
1,4-Dichlorocbenzene { 5.0 ug/l



I

ORGANIZ PARAMETERS

Log Number:9104

PAGE: 131

welliNumber:37 uUpr

Analyte Concentration
Alpha—-BHC < 3.0 ug/l
Linqane < 1.0 ug/1
Beta—-BHC < 9.0 ug/l
Heptachlor < §.0 ug/l
Del ta-BHC < S.0 ug/l
Aldrin < 9.0 ug/1l
Heptachlor Epoxide < 5.0 ug/1
Endosul fan-1 < 5.0 ug/1
p,p’-DDE < .0 ug/l
Dieldrin: < 5.0 ug/l
Endrin < 0.1 ug/l
p,p'—-DDD £ 9.0 ug/l
Endosul fan-2 < 5.0 ug/l
p,p’-DDT < 5.0 ug/l
Endrin Aldehyde < 5.0 ug/l
Endasﬁlfan Sul fate { €.0 ug/1
Methoxychlor < 3.0 ug/l
Toxaphene . { 5.0 ug/l
Chlordane o < 5.0 ug/l
2,4-D < 5.0 ug/l
Silvex (2,4,5-TP) { 5.0 ug/l1



ORGANIL FARAMETERS
Lag Number: 9104

Analyte

Arcclar 1271
Arcvlor 1232
Arcclor 1242
Aroclor 12492

Arcclor L2E4

Z=Chlorcohnoencl
2, 4-Dimetivylszhen:al
2,%-Dicnlorophencl
d-Zrlora—2-maethylphenol
Trichlorcohenal
2,4=-Dinitrophencl

4-Ni trophencl
2-Methyl—-4,6~dinisrophenol

Fentachlorophenol

Hydrazine

< 5.5
£ G.0
< 5.¢
< 9.0
< 5.0

< 9.0
4 Y
- - W -

. e
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Well Number:37
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MDL
ug/1
mg/1
NTU
N/P
uohms
pCi/l
TOx

ABBREVIATIONS

minimum detectable limit
microgram per liter
milligrams per liter
nephlometric turbidity unit
none promulgated
micro-ohms

picocuries per liter

total organic halogenated hydrocarbons

bt

I. ]
* abfy,
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SAMPLING INFORMATION:

Laboratory Log Mumber: 85095

Well Mumoer:

Gradient: DONN-'3'

Time: O35
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COMTAMINATICN SARAMETERS:

Replicates on up gradient

pH: 7.0
Specific Conductance 720
TOC: 1.¢C
TOX: 0. 220
Cyanide: <0.03

Coliform Bacteria:

Gross Alphaz.

O /7L100ML

20.03 pCi/l

weils only.

umhos

33
10
=
[

mg/1
ma/l
Turbidity: 80 NTU

3rpss Beta: 10.8 pCi/l



INORGANIC PARAMETERS

LOG NUMBER: 8505

Parameter:
Se (Selenium? <10
Mn (Hangansse) .1@145
Ir {Zingy . 02073
Cr (Chromium) <5
7h fiead) <25
Fa {(iron? . 044
Mi (Nigzszl? .21
Tu .Cocoper) <0001
Az (=r3enig) i
Ea ‘Barivum) 370. 1
Mz S Tadiom) 77
g (Eilwer) SR A,
g (Cadmyium) o5
Bz (Ce~yliliium) 1

Lr+5 {(Hex Chrome)<D.0S

He {("ercury) <1

F {(Fluoride)

Cl (Chioride) £100

FO3 (Mritrste)

504 (Sulfate) <1090

Concentration:

ug/l

ma/l

ugz/l

NUMBER: 31 DOWN %

EFA MCL

D.200 va/t

1.7 ma/l

50 vg/l
10 wus/2
N/P

0.05 ma/l

2.C ugs/l .

1.4-2.4 mg/1
250 mg/1
10 mqg/]

250 mg/:




ORGANIC PARAMETERS

Log Number: 8505 l;\l_e]_.-l Ngmbel::-_-.al‘ "bb'.w,_r;i-. :
Analyte Concentration . S f

Chloromethane < S. ug/1l

Bromomethane LA ug/1l

Chloroethane < 0. ug/1

Trichlorofluoromethane L 9. ug/1

Methylene Chloride | < S. va/l

i1:1-Dichloroethane 7 D ug/1l

Chlorcform < 5. ug/s/:

1,1,1-Trichloroethane L 5. va/l

Carbon Tetrachliaride < S us/l -
1,2-Dichiorcethane < 3. ua/l

1,2-Dichloropropane <. S. ug/ L

Bromodichloromethane <2 S. ug/1l

1,1,2-Trizhloroethane < S. ug/1

Tetrachloroethulene i 9. uc/1

Chlorudibromomethané <2 B. ug/l

Bromaoform < 9. ug/1l

1;,1,;2,2-Trichloroethane < .. ug/1l

JhfR



ORGANIC PARAMETERS S 8)

Log Number: 8505 ! Qeil Numbe;;éi .6bgﬁi.t "-;s
Analyte Concentration . S . L

Vinyl Chloride < 5. ug/l

1,1-Dichloroethylene : L 8. vg/l

Trans-1,2-Dichloroethylene < 9. ug/1

Benzene. <2 S. vg/l

Fiuvorobenzene < S5. va/l

Difluorobenzene < 5. ug/1

Trichloraeethyliene < D. ug/1

Trans-1;3-Dichloropropene % TG va/l

Toluene o E. us/1

Tetrachlorcethylene A vg/1

Chlorobenzens < S. ug/1

Ethylbenzzre < 5. vg/i

Meta/Para—-Xylene < 5. . ug/1l

Or-tho--Xylene < B. ug/1

1,3-Dichlorobenzene < . .ug/l

1,2-Dichlorobenzens < 5. ug/!

1,4-Dichlorobenzzne < . 3. ug/1



DRGANIC PARAMETERS
l.og Number: 8505

Analyte

e LT Y e y——

Alpha-BHC
Lindane
Beta-BHC
Heptachlor
Delta—-BHC

ldrin
Heptachlor Epoxize

E-dosul fan~-1

P,p~DDD

Endaosul fzn-2
p,p’/=DCT

Endrin Aldehude
Endosulfan Sulfste
Methoxuychlaor
2,4-D

Silvex (2,4,5-TP)
Toxaphene
_Chlordane
Hudrazine

Phenecl {(total)

Concentration

Well Number:31 DOWN-

<5.0 vug/1l
<1.0 vug/1
<5.0 ug/l
5.0 ug/1l
LE2.0 wg/l
<5.0 ug/1
<5.0 vug/l
5.0 ug/i

3.0 ve/d

<9, ua/l
3.0 vg/l
< 5.0 va/l

% 5.0 ug/!l
<0.01 mg/l

) ug/l

4.0 ug/l

100 ug/l

100 vg/1l

10 va/l
.0 vg/i

M/P

)

';LQJ



SAMPLING INFORMATION: ' S R T
- A=

LLaboratory Log Number: 83506
Well Number: 32 Gradient: DDNN—3Z

Sampling Date: 0S/05/87 Time: 10:30

Water Depth: 15.0 #¢t.
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CONTAMINATION FARAMETERS:

Replicates on up gradient wells only.

pPH: 7.3
Specific Conductance: 720 umhas
TOC: 1.0 mg/l
TOX: 2. 53 mg/1
Cyanide: <0.05 mg/1
Coliform Bacteria: O /100ML Turbidity: <5 NTU

Srose Alpha: <0.05 pCi/l Gross Beta: 9.0 pCi/l



" IMORGAMIC PARAMETERS

'

LOG NUMBER: 8506 WELL. NUMBER: 32 bdNN 4*.‘:. X
Parameter: Concentration: EPA MCL

Se (Selenium) 10 ug/1l 10 ug/l

M «Manganese) .0N1105 mg/1l 0.05 mg/1

Zn {Ziach . 02033 m3/1 1.0 mg/l -

Cr {Zhromium) <5 s/l SO ug/l

O {Leazd? 225 e 1 SO uag/l

Te {Ivon} A . 0236 madl T3 mg/l

Mi IMiciell 20,01 m3 /1 N/P

Cu (Coppor. D. 01 ma/l 1.0 me/1 )

g7 iAaTsen. 16 Uzl SC ug/i

Ba {Rarium; SS1. 4 vg/l 2,806 va/il -

N2 (ZSsdivm)d 31.= msSl : 1.0 me/1

Ag fSiilver? <210 SI-¥at SC ug/l

d (CaZimium) ZE ug/i 10 ua/l

Be (Berwiliom) 1 valsl NP

Cr+5 (Hex Chrome)<0.05 mg/1 0.035 g/l

Hg (Mercury} <1 ug/sl 2.0 ug/l

F (Fluoride) 0. 5386 mq/l 1.4-2.4 mg/1l

21 ifhioride) <100 mg/1 250 mg/l

N33 (Mitrate? 0.1 mg/ 1 | 10 mg/1

S04 (Sulfataz) . £100 ma/1 250 mo/l



_DRGANIC PARAMETERS

Log Number: 8506

—— —— - — - —— — —— T —— _— A - ——— ————e "

Chloromethane
Bromomethane
Chlorcethane
Trichlorpfluoromethane
Methy_2ne Chloride
1,i-Dichloroethsne
Caloroform
1,1,1-Trichloroecthane

Carsan Tetrachloride

1,2-Dichiorcetnane
i,2-Dizhlorvpropane

Bromodichlsromethane

1:1,2-Trizchloroetnane

LX)

Tetrectioroethylane
Chlorodibraomomethane

Bromoform

1,4,2,2~-Trichloroethane

Concentration

uell Numbergbé DDQN'~:

< 5.

{ 5.

s

3
~f

ug/1l
ug/1l
va/l
179 vg/1

ug/l

1,1,2-trichloro-1,2,2-trifluorocethane 20,000. vg/1

2,2-Dichloropropane
Chicrobromomethane

1,3-Dichloropropane

1,1,2;2-Tetrabromomethanse

<

"'h\

™

S.

S.




‘ORGAMIC PARAMETERS

Vinyl Ch-Arid:

1,1-D1c - .21 =+ .n tame
Transg-t.z2-Dis%la2ruvethylenes
Benzene

Fluc-chenzene
Difluorobenzene

Trichlorc2thylen

m

-
I

rans-1,3-DicnlcTopropene

1

-

Q.iu

Q)

ne

Tetrachlorcethulene

Chicrobenzens
Ethylhenzene
Meta/Para—Xylene
Ortho-Xylene
1,53-Dichlorcbenzene
1,2-Dichlorobenzene

1,4-Dichlorobenzene

Concentration
< 5. ug/1
< S. vg/1
< S. ug/l
< E. ug/1l
< 5. ugsl
<2 S ug/1

25.609 vg/l

&

[ =3
e

=
- e

Well Number:32 DOWN "

-

- ;@



ORCANIC PARAMETERS
Log Number: 85046

Analyte

T - e . (- - ————— o - ———

Alpha—-BHC
l.indane

Beta-BHC
Heptachlor
Nelta-BHC

Aldrin

Heptachlor Epoxide
Endosulfan-1
r,p ' —DDE

Dieidrin

Endrin

e, "--0DD
Endoscvlfan-2

P, P ‘=DDT

endrin Aldehude
Endosulfan Sulfate
Methoxéchlor
2,4-D

Silvex (2,4,5-T2}
Toxaphene
Chlordane
Hydrazine

Phenol! {(total?

Concentration

<5.0 vug/1l
1.0 vg/l
<5.0 vug/l
5.0 ug/1i

5.0 uws/1

1]

29.0 vg/l

<3.0 ug/l

<5.0 ug/1

<5.9 vg/l
£5.0 vg/l

3.0 vg/:

2 5.0 wvag/i

< S0 us/t
20.01 mg/1

<& ug/1

Well Number:32 DOWN

4.0 vg/l

106 wg/1l

100 vo/l

12 ug/l
S.0 ve/l

N/F

ey




&
\

SAMPLING INFORMATION: - S,

b

| l.aboratory Log Mumber: 8507

Wall Number: 33 Gradient: DOWN=33
Sampling Date: 0S5/05/87 Time: 02:35

Water Depth: 10.8 ft.
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COMTAMIMNATIOCMN PARAMETERS:

Replicates on up gradient wells only.

pH: 8.2
Specific Conductance: &10 umhos
TOC: 1.0 mg/1l
TOX: 0.7463 mg/1
Cyanide: +0.05 mg/1
Coliform Bacteria: O /100ML Turbidity: 325 NTU

Gross Alpha: 20.0% pCi/l Gross Beta: <0.05 pCi/l



INORGANIC PARAMETERS

LOG NUMBER: 8507

WELL NUMBER: 33 DOWN -

Parameter: Concentration: EPA MCL
Se (Selenium) <10 ug/1 10 vg/1
Mr: (Manganese) <0.005 mg/1 0.05 mg/1l
Zn (Zinc) . 01395 ma/l 1.0 mg/1+
Cr (Thromium) 11.45 ug/l S0 vg/i
P?b (Lead’ <25 ug/1 50 wg/1
Fe (Iran} 02575 ma/l 0.3 mg/1
Mi (Nickel) <0.01 mg/1l MN/P
Cu (Copper) <0.01 mg/1 1.0 mg/i
Az (Arsenic) <10 vg/l S0 va/l
Bs {Barium) 215.9 uag/l 1,000 va/l
Ma (Sodium? 101.2 m3/1 1.0 mg/1
Ag (Silver) <10 va/l 50 vug/1
Cd {(Cadmium) <5 ug/1l 10 ug/l
Be (Reryllium) <1 ug/1 N/P
Cr+§ {Hex Chrome)<0.05 mg/1 0.05 mg/1l
Hg (Mercury) <1 ve/l 2.0 vg/l
F (Fluoride) 0.4 ma/l 1.4-2.4 mg/1
Cl1 (Chloride) <100 mg/1l 250 mg/1
MO3 (Nitrate) 0.101 ma/1 10 mg/1
504 (Sulfate) <100 mg/1 250 mg/1

]



ORGANIC PARAMETERS

Log Number: 8507

déi&"quberﬁad- béhgz';

Analyte Concentration -
Chloramethane < 5. vg/1
Eromomethane < 5. ug/1
Chloroethane < S. ug/1
Trichlorofluoromethane < 5. ug/1l X
Methylene Chloride < S. vg/l
1,1-Dichloroethane < S. ﬁg/l
Chloroform < S. ug/1
i1,1,1-Trichloroethane < 9S. ug/1
Carbor Tetrachloride < S. ug/l
1;8-Dichloroethane < 5. ug/1l
t.2-Dichloropropane < S ug/1
Bromodichlioromethane < S, vg/1
1,1,2-Trichloroethane < S. ug/1
Tetrachloroethylene < 5. vg/1
Chlorodibromomethanse < 9. us/1
Bromoform < S. ug/1
1,1,2,2-Trichloroethane < S. vg/l
1,1,2-trichlora-1,2,2-trifluoroethane  <5. ug/1
2,2-Dichloropropane < S. ug/l
Chlorobromomethane < 5. vg/1
1,3-Dichloropropane < 5. vug/1
1,:,2,2-Tetrabromomethane < 3. uvg/1



ORGANIC PARAMETERS

Log Number: 8507 . Wéll-Numbers33 DOWN™ .

Analyte Concentration - - T

Vinyl Chloride < S. ug/l
1,1-Dichloroethylene ’ < 5. ug/1l
Trans—1,2~Dichloroethylene < S. ug/1
Benzene < S. vg/1 .
Fluorobenzene < S. ug/l -
Difluorobenzene < D ug/l
Trichloroethylene < 5. ug/l
Trans—1,3-Dichloropropene < 5. va/l
Teluene < S. ug/1l
Tetrachloroethylene < 5. va/l
Chlorobenzene < 3 us/1l
Ethylbenzene < G. va/l
Meta/Pare-Xylene < 9. vag/l
Ortho-Xylene < 5. vg/l
1,3-Dichlorobenzene < S. vg/l
1,2-Dichlorobenzene < S. ug/1
1,4-Dichlorobenzene < 5. ug/1l



GRGANIC PARAMETERS
{ og Number: 8507

Wéll-Numberi33. DOWN™ .. ==

Analyte Concentration - = st -
Alpha=-BHC ' <5.0 ug/1
Lindane <1.0 vg/1 4.0 ug/l
Beta-BHC <5.0 vg/1
Heptachlor <5.0 ug/1
Delta-BHC <5.0 va/l )
Aldrin <5.0 vg/l
Heptachlor Epoxide <5.0 us/l
Endosul fan-1 <5.0 vg/1l
p:p’~-DDE <5.0 ug/1
Dieldrin £<5.0 vg/1
Endrin <0.1 va/l 0.2 vg/l
P, p—DDD <5.0 vg/l
Endesulfen-2 <5.0 vg/l
P:p’=DDT <5.0 vg/1
Endrin Aldehyde .0 vug/l
Endosulfan Sulfate <5.0 vg/1
Methoxychior <5.0 vg/l 100 ug/1l
2,4-D <5.0 vg/1 100 vg/1
Silvex (2,4,5-TP) <5.0 ug/1 10 vug/l
Toxaphene < 5.0 vug/l 5.0 ug/l
Chlordane < 5.0 vg/1 N/P
Hydrazine <0.01 mg/l
Phenol (total) <b vg/1



SAMPLING INFORMATION: P r ~:¢ . -3
A : (T3
Laboratory Log Number: 8508
Well Number: 234 Gradient: DOWN—3% -
Sampling Date: 05/07/87 Time: 09{60
Water Depth: 11.0 ft.
CONTAMIMNATION PARAMETERS:
Replicates on up gradient wells only.
PH: 7.1
Specific Conductance: 820 umhos
TOC: 0.9 mg/l
TOX: 0. 100 mg/l
Cuanide: <0.05 mg/1l
Coliform Bacteria: O 7100ML Turbidity: <5 NTU
Gross Alpha: <0,05 pCi/l Gross Beta: 5.4 pCi/l



INORGANIC PARAMETERS

LOG NUMBER: 8508

WELL NUMBER: .34 DGWN- <. " -

Parameter: Concentration: EPA MCL
Se (Selenium) <10 ug/1 10 ug/1
Mn (Manganese) .113 mg/1 0.05 mg/1
Zn (Zinc) . 01595 mg/l 1.0 mg/1 =
Cr (Chromium) 8. 649999 ug/l 50 vg/l
Pb (Lead) <25 va/l 50 us/1l
Fe (Iron) « 05445 mg/1l 0.3 mg/l
Mi (Nickel) <0.01 mg/l N/P
Cu (Copper) <0.01 mg/1 1.0 mg/1
A< (Arsenic) <10 ug/l 50 vg/l
Ba (Barium) 167. 4 us/1 1,000 vg/1}
Na (Sodium) 21.895 mg/1 1.0 mg/1
Ag (Silver) <10 va/l 50 vg/l
Cd (Cadmium) <5 ug/1 10 va/1l
Be (Beryliium) <1 va/l N/P
Cr+4& (Hex Chrome)<0.05 mg/1 0.05 mg/l
Hg (Mercury) <1 ug/1 2.0 vug/l
F (Fluoride) 0. 582 me/l 1.4-2.4 mg/l
Cl (Chloride) - <100 mg/1 250 mg/1
MO3 (Nitrate) 0. 225 mg/1 10 mg/1
S04 (Sulfate) <100 mg/1 250 mg/1




ORGANIC PARAMETERS
Log Number: 8508

dk¥j*Nquer?é§Z 6dﬂN}i:}

Analyte Concentration T -
Chloromethane < 5. ug/1
Bromomethane < 5. ug/1
Chloroethane < S. vg/l
Trichlorofluoromethane < 5. ug/1 .
Methylene Chloride < 5. ug/1 ﬁ
1,1-Dichloroethane < 5. ug/1
Chloroform < 5. ug/l
1,1;1-Trizhloroethane < 5. ug/1l
Carbon Tetrachloride < S. ug/l
1,2-Dichloroethane < S. ug/1l
1,2-Dichloeropropane < S. ug/:
Rromodichloromethane < S vg/l
1,1,2-Trichioroethane < C. vg/i
Tetrachloroethylene < 5. va/l
Chiorodibromomethane < 5. vg/1
Bromoform < 5. ug/1l
1,1,2,2-Trichloroethane < S. ug/1
1,1,2-trichloro-1,2,2-trifluoroethane  <5. wug/1
2,2-Dichloropropane < 5. ug/1l
Chlorobromomethane < 5. ug/1
1,3-Dichloropropane < 5. ug/l
1,1,2,2-Tetrabromomethane < S ug/1

1R

el



ORGANIC PARAMETERS

(RS

Log Number:8508 . Hell-Number:d4. DOWN- -

Analyte Concentration. -+ - A

Vinyl Chloride < 5. vg/1l
1,1-Dichloroethylene i < 5. va/l
Trans-1,2-Dichloroethylene < S. ug/l

Benzene < 5. vg/1l
Fluorobenzenes < 5. vg/1i i
Diflucrobenzene < 5. ug/1l
Trichloroethylene < S. ug/l
Trans-1,3-Dichloropropene < %. ug/1

Toluene < 5. vg/1l .
Tetrachloroethulene < bS. ug/1i
Chlorobenzene < S. vg/1l

Ethylbenzene < T ug/l
Mete/Para-Xulene < 5. ug/1

Ortho—Xylene < S ugs/1
1,3-Dichlorobenzene < O. ug/1
1,2-Dichlorobenzene < S ug/1

1,4-Dichlorobenzene < 9. vg/1



ORGANIC PARAMETERS
Log Number: 8508

Well-Number:34" DOWN" -

Analyte Concentration - T .
Alpha-BHC <5.0 ug/1
Lindane <1.0 vg/1 4.0 vg/l
Beta—-BHC <5.0 vg/1
Heptachlor 3.0 vg/l )
Delta-BHC <5.0 ug/l |
Aldrin <5.0 vg/1
Heptachlor Epoxide <5.0 vg/l
Endosulfan-1 <5.0 ua/i
p,p '~DDE <5.0 vug/1 -
Dieldrin £5.0 vg/1
Endrin <0.1 ug/1 0.2 ug/l
P,p ' ~DDD £5.0 vg/1l
Endosulfan—-2 <3.0 ug/i
p,p -DDT 5.0 vug/1
Endrin Aldehyde 5.0 vug/l
Endosuifan Sulfate "¢5.0 vug/1
Methoxychler <3.C ug/l 100 vug/1l
2,4-D <5.0 vg/i 100 vg/l.
Silvex (2,4,5-TP) <S.0 vug/t 10 ug/l
Toxaphene < 5.0 ug/l 5.0 ug/l
Chlordane < 9.0 vug/l N/P
Hudrazine €0.01 mg/1

Phenel (total?

<éb ug/1



SAMPLING INFORMATION: S L

Laboratory Log Number: 8509
Well Number: 35 Gradient: DONN'-EQS'

P 4
o

Sampling Date: 05/07/87 Time: 13:55

Water Depth: 10.2 ft.

- ot e i s e i A G (S B St S B e e G S s U

COMTAMIMATION PARAMETERS:

Replicates on up gradient wells only.

pH: 7.2
Specific Conductance: 750 umhos
TOC: 0.9 mg/1l
TOX: 0.230 mg/1
Cyanide: <0. 05 mg/1
Coliform Bacteria: O /100ML Turbidity: <5 NTU

Grosz Alpha: <0.05 pCi/l Gross Beta:'io.s pCi/l



INORGANIC PARAMETERS

LOG NUMBER: 8509

WELL NUMEER:.35 DOWN

Parameter: Concentration: EPA MCL
Se (Selenium) <10 vg/l 10 vg/1l
Mn (Manganese) « 1296 m3/1 0.05 mg/l
In (Zinc) .0133 mg/1 1.0 mg/l =
Cr (Chromium) ?.95 vg/l S50 ug/1
Pb (Lead) <25 ug/1 S0 ua/1l
Fe (Iron) . 058195 mg/l 0.3 mg/l
Mi (Mickel) <0.01 mg/1 N/P
Cu (Copper) <0.01 mg/1 1.0 mg/l
As (Arsenic) <10 vg/l S0 ug/l
Ba (Barium) 195. 55 vg/1l 1,000 vug/1
Ne (Sodium) 88. 415 mg/1 1.0 mg/1
Ag (Silver) <10 va/l 5C ug/1
Cd (Cadmium) <5 us/1 10 vg/1
Be (Beryllium) <1 vg/l N/P
Cr+6 (Hex Chrome)<0.05 mg/1 0.05 ma/1l
Ha (Mercury) <1 va/l 2.0 ug/l
F (Fluoride) 0. 452 mg/1 1.4-2.4 mg/l
Cl (Chloride) <100 ma/l 250 mg/1
NO3 (Mitrate) <0.1 mg/1 10__ mg/1
804 (Sulfate) <100 mg/l 250 mg/1



- ORGANIC PARAMETERS

Log Number: 8509

-ﬁé}r'qubefEés beﬁzz;

Analyte Concentration - o
Chloromethane < 5. ug/1
Bromomethane < 5. ug/1
Chloroethane < S. vg/1
Trichlorofluoromethane < S ua/l X
Methylene Chloride < S. ug/: )
1,1-Dichioroethane < S. us/1
Chloroform < 9. ug/1l
1,1,1-Trichloroethane < 5. ug/1
arbon Tetrachioride < 5. ua/l
1,2-Bichloroethane < 5. ug/1l
i,2-Dichloropromans < 8. ug/l
2romodichloromethane < 5. ug/1
1,1,2-7Trichloroethane < 5. ug/1L
Tetrachloroethuiene < 5. vg/l
Chlorocdibromomethane < 5. ug/1
Bromoform < 5. ug/1
1,1,2,2-Trichlorcethane < 5. ug/1
1,1,2-trichloro-1,2,2-trifluoroethane *5. wg/1
2;,2-Dichloropropane < S, ug/1l
Chlorobromomethane < S ug/1
1,3-Dichloropropane < 5. vug/l
1,1,2,2-Tetrabromomethane < 5, vg/1

e




"ORGANIC PARAMETERS

Log Number: B509

‘Well Number:3s

Analyte Concentration’ :
Vinyl Chloride < S. ug/1
1,1-Dichloroethylene ) < 5. us/1
Trans-1,2-Dichloroethylene < 5. ug/1
Benzene < 5. ua/1 .
Fluorobenzene < 5. ug/1 )
Difluorobenzene < S vg/1
Trichloroethylene < 5. ug/1
Trans-1,3-Dichloropropene < 5. vg/1l
Toluene < &. ug/1
Tetrachloroethylzne < S ug/?
Chlorobenzene < 5. vg/l
Ethulbenzene < S ue/l
Mets/Para-Xslene < 9. ua/i
Ortho-Xylene < 5. ug/1
1,3~Dichlorobenzene < 3. ug/1
1,2-Dichlorobenzene < S. ug/1l
1,4-Dichlorobenzene l{ S. vg/1



ORGANIC PARAMETERS UL I /-

Log Number: 8509 Qé;i“qubefﬁﬁg bﬁﬁﬁiii ff:g%
Analyte Concentration - - ' REERLEE -

Alpha-BHC <5.0 vg/1l

Lindane <1.0 vg/l 4.0 uvg/l

Beta-BHC <5.0 ug/1

Heptachlor <5.0 ug/l X

Delta-BHC €5.0 ug/1 )

Aldrin <5.0 vg/1

Heptachlor Epoxide <5.0 vg/1l

Endosulfan~1 <5.0 ug/1

p:; > ’~DDE <5.0 ug/l .

Dieldrin <5.0 vg/1

Encrin <0.1 us/1l 0.2 uz/l

B;p-DDD <5.0 vg/l

Endosulfaﬁ—é <5.0 ug/l

P, p ' —DDT <5.0 vg/1

Endrin Aldehyde 5.0 vg/l )

Endosulfan Sulfzte <5.0 vg/1

Methoxychlor <3.0 .ug/1 100 ug/l

2,4-D <5.0 vg/l 100 ve/1

Silvex (2,4, 5-TP) <5.0 vg/1 10 vg/l

~Toxaphene < 5.0 vg/l 5.0 ug/l

Chlardane < 5.0 vug/1l N/P

Hudrazine <0.01 mg/1l

Phenol (total) <& ug/1



ORGAMIC PARAMETERS

Log Number: B50%9

Weil-Number=35 DOWN'. -.

Analyte Concentration - o
Alpha-BHC <5.0 vg/1
Lindane ’ <1.0 ug/1l 4.0 ug/l
Beta-BHC <5.0 ug/1
Heptachlor <5.0 ug/1 .
Delta—-BHC <5.0 ug/1 )
Aldrin <5.0 ug/l
Heptachlior Epoxide €9.0 vg/l
Endesvulfan-1 <5.0 ug/1
p:p’'~DDE <5.0 ug/l .
Dieldrin <£5.0 vg/1l
Encrin <0.1 vs/1 0.2 us/l
p,p’-DDD <5.0 vg/1l

Endosulfan-2

P, P =DDT

Endrin Aldehude
tndosulfan Sulfate
Methoxychlor

2,4-D

Silvex (2,4,5-TP)
Toxaphene
Chlordane
Hudrazine

Phenol (total)

<5.0 vg/l
<5.0 va/l
<5.0 vg/1
<5.0 vug/1
<5.0 ug/1l
<5.0 uvg/1l
€5.0 vg/1
< 5.0 ug/l
< 5.0 vg/l
<0.01 mg/1l

<& ug/1l

100 ug/1
100 vue/1
10 ug/l
5.0 vg/l
N/P



SAMPLING INFORMATION: oI A T VRS

Laboratory Log Number: 8510

Well Number: 36 Gradient: DOWN-36

S
ae®

Sampling Date: 05/07/87 Time: 14:50

Water Depth: 10.2 ft.

e e e B s e ey S s s S

CONTAMINATION PARAMETERS:

Replicates on up gradient wells onluy.

pH: 7.0
Specific Conductance: 780 umhos
TOC: 0.9 mg/1
TOX: 0. 150 mg/1
Cyanide: <0.05 mg/1
Coliform Bacteria: O /7100ML Turbidity: <5 NTUV

Gross Alpha: €0.05 pCi/l Gross Beta: 28.8 pCi/l



INORGANIC PARAMETERS

LOG NUMBER: 8510 NELL.NGﬂgéRzzab ﬁﬁﬁﬁ-u”ﬁfT;j
Parameter: Concentration: EPA MCL

Se (Selenium) <10 ug/1 10 ug/1l

Mn (Manganece) <0. 005 mg/l 0.05 mg/1

Zn (Zinc) <0. 0095 mg/l 1.¢ mg/1 v

Cr (Chromium) <5 vg/1 50 vug/l

Pb (Lead)} <25 vg/1 50 vg/1

Fe (Iron) <0. 005 ma/l 0.2 ma/l

Ni (Nickel) <0.01 mg/: N/P

Cuy {Copper) £0. 01 mg/l 1.0 mg/1

As (Arsenic) <10 ug/l 50 ug/1

Ba (Barium) s vg/1 1,000 ug/1

Ns (Sodium) 50.14 mg/1 1.0 mg/1

Ag {(9ilver? <10 vg/l 50 ug/l

Cd (Cadmium) <5 vg/l 10 vg/1

Be (Beryllium) <1 ug/1 N/P

Cr+4 (Hex Chrome)<0.05 mg/l 0.05 mg/l

Ha (Mercury) <i ug/1l 2.0 va/l

F (Flucride) 0.66 mg/l 1.4-2.4 mg/1

Cl (Chloride) <100 mg/1l 250 mg/1

NO3 (Mitrate) <0.1 mg/i 10 mg/1

S04 (Sulfate) <100 mg/1 250 mg/1



‘ORGANIC PARAMETERS

Log Number:8510 . ﬁéiﬁ“Nq@be#f
Analyte Concentration - - h '

Chloromethane < S. vg/1

Bromomethane < Y. ug/1l

Chloroethane < 5. ug/1

Trichlorofluoromethane < 5. vg/1 .

Methylene Chloride < S. ug/1 )

i1:1-Dichloroethane < S. vg/1

Chloroform < 5. ug/i

1,1,1-Trichloroethane < S. vg/l

Carbon Tetrachlaride < S. vg/1

1,2-Dichloroethane < S. ug/1l

i,2-Dichloropropane < 3. vg/1l

Bromodichloromethane < S. va/l

i,1,2-Trichloroethane < 9. vg/1l

Tetrachioroethylene < 5. vg/1l

Chlorodibromomethane < 5. ug/l

Bromoform < 9. ug/1

1,1,2,2-Trichlorcethane < S ug/1

2,2-Dichloropropane < S. ug/1
Chlorobromomethane < 5. ug/1
1,3~Dichloropropane < S. uag/l

1,1,2,2-Tetrabromomethane < 5. vg/l



ORGAMIC PARAMETERS

Log Number: 8510 ;‘lﬁéii'Nq@beégﬁé.
Analyte Concentration - - - _

Vinyl Chloride < 5. ve/1l

1,1-Dichloroethylene < S. ug/1

Trans—-1,2-Dichloroethulene < S. | va/l

Benzene < 5. ug/l .

Fluorobenzene < S. ug/l i

Difluorobenzene < S va/l

Trichloroethylene < 3. vug/1l

Trans-1,3-Dichloropropene < S. vg/l

Toluene < 5. ug/1l

Tetrachleroethylene < 5. ug/i

Chicraobenzene < 5. vg/l

Ethylbenzene < S. ug/l

Meta/Paraz-Xylene < ug/l

Ortho-Xylene < 9. va/l

1,3-Dichlorobenzens . < S ug/l

1,2-Dichlorobenzene | < S ug/1

1,4-Dichlorobenzene < 5. vg/l



ORGANIC PARAMETERS

tw

Tt
B %,qg7
M=~

*

FPhenol (total)

<& vg/1l

Log Number: 8510 ﬁ:iiﬂuqmbe{@ig- béﬁﬁ?éﬁ. .
Analyte Concentration = - ) T

Alpha~BHC <5.0 vg/l

Lindane <1.0 vg/l 4.0 ug/1

Beta—-BHC <5.0 vg/l

Heptachlor <5.0 vg/1 N .

‘Delta-BHC <5.0 ug/1 )

Aldrin <5.0 vg/1

Heptachlor Epoxide €5.0 ug/1

Endosulfan~1 <5.0 vg/l

p,p’-DDE <5.0 ug/l

Dieldrin <5.0 va/l

Endrin <0.1! vg/l 0.2 ug/l

F,p’—DDD <5.0 vg/l

Endosulfan-g <5.0 wva/l

p,o/-DDT <5.0 ug/1

Endrin Aldehyde <5.0 ug/l

Endosulfan Sulfate <5.0 vg/l

Methoxychlor <5.0 vg/1 100 vg/l

2,4-D <5.0 vug/1 100 ug/1

Silvex (2,4, 5-TP) <5.0 vug/1 10 ug/l

Toxaphene € 5.0 vug/l 5.0 ug/l

Chlordane < 5.0 ug/l N/P

Hydrazine <0.01 mg/l



-

SAMPLING INFORMATION: ‘ R S F Ay -
. - .. -_ * 1:. Rt . -
LLaboratory Log Mumber: 8511
Well Number: 37 Gradient: UP"37
Samnpling Date: 05/05/87 Time: 14:25
Water Depth: 10.0 f¢t.
CONTAMINATION PARAMETERS:
Replicates on up gradient wells only.
pPH: 5.9 6.9 6.9 &6.9
Specific Conductance: &00 &20 620 620 umhos
ToC: 0.9 0.9 0.9 0.9 mg/l
TOX: 0. 49 0.51 0.46 0.53 mg/1l
Cuanide: <0, 05 <0.05 €<0.05 €<0.05 mg/1
Coliform Bacteria: O /7100ML Turbidity: <5 NTU

Groses Alphea: €<0.05 pCi/l Gross Beta: 7.2 pCi/l



INORGANIC PARAMETERS

L e
.

' LOG NUMBER: 8511 NELL.NGﬂg.éR:. -a37 Uk o ,

Parameter: Concentration: EPA MCL

Se (Selenium) <10 vg/1l 10 vg/l

Mn (Manganese) . 08055 mg/1 0.05 mg/1

In (Zinc) . 02065 mg/1 1.0 mg/1 ==

Cr {Chromium) L) ug/l 50 vg/1

Pb (Lead) <295 vg/1! S50 wg/1

Fe (Iron) . 01&2 mg/1 0.3 mg/l

Ni (Mickel: <C.01 mg/l M/P

Cu (Copper) <0.012 mg/l 1.0 ms/1

As (Arsenic) <10 ug/1 S50 uwg/l

Ba (Barium) 518.05 ug/l 1,000 ug/1

Mz (Sodium) 56.45 mg/1 1.0 mg/1

Ag (Silver) <10 va/sl 50 vug/l

Cd (Cadmium) <3 ug/1 10 vg/1

Be (Beryilium) <1 ve/l N/P

Cr+& (Hex Chrome)<0.05 mg/1 0.05 mg/1l

Hg (Mercury) <1 vg/1 2.0 vg/l

F (Fluoride) 0.323 mg/l 1.4-2.4 mg/l

Cl (Chloride) <100 mg/1 250 mg/1

NO3 (Nitraste) 0,232 mg/1 10 mg/l

S04 (Sulfate) <100 mo/1 250 mg/1



- ORGANIC PARAMETERS

-

Log Number: 8511 ) ﬁE{iquqberﬁéii béié?
. Analyte Concentration ) L

Chloromethane < S vg/1l

Bromomethane < S. vg/1l

Chloroethane < S ug/1l

Trichlorofluoromethane < 5. ug/1l

Methylene Chloride < 5. us/l -

1,1-Dichloroethane < 5. ué/l

Chloroform < S. ug/1l

1,1,1-Trichloroethane < 5. ug/l

Carbon Tetrachloride < S ug/l .

1,2-Dichloroethane 4 S vg/l

1,2-Dichloroprorane < S. vug/l

.Bromodichlornmethane < S ua/i

1,1,2-Trichloroethane < 9. g/l

Tetrachloroethylene < D ug/1l

Chlorodibromomethane < S, vg/1

Brdqoform < 5. vg/1l
".1;1;2,2—Trichloroethane < S.. ug/l

1,1,2-trichloro-1 .2.2-tr.ifluoroethane . =5, ug/l

2,2-Dichloropropane < S. ug/1

Chlorobromomethane < Y. ug/1

1,3-Dichloropropane < S. ug/1

1,1,2,2-Tetrabromomethane < 5. ug/1

¥




ORGAMIC PARAMETERS

Log Number: 8511

- Hgl},Numbeﬁﬁﬁf_.b&i

Analyte Concentration . -
Vinyl Chloride < 5. vg/l
1,1-Dichloroethylene < 5. ug/l
Trans-1,2-Dichloroethylene < S " ug/l
Benzene < 5. ug/1
Fluorobenzene < S. vg/l v
Difluorobenzene < 5. ug/1
Trichloroethylene < S. ug/1
Trans—J§,3-Dichioropropene < 5. ug/i
Toluene < S. ug/1l
Tetrachloroethylene < S vg/l
Chlorobenzene < 5. va/l
Ethylbenzene < 5. vg/l
Meta/Para-Xylene < D. ug/l
Ortho~Xylene < S. ug/1
1,3-Dichlorobenzene < 5. ug/l
1,2~Dichlorobenzene < S. vg/l
1,4-Dichlorobenzene < S. ug/1

-
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- ORGANIC PARAMETERS

l.og Number: 8511 . ? '_..ﬂgil-Numbeégé; uﬁ??;i
Analyte Concentration ‘ e »

Alpha-BHC <%.0 vg/1l

Lindane ) ‘ <1.0 ug/1l 4.0 ug/l

Beta-BHC <5.0 ug/1l

Heptachlor <5.0 ve/l

Delta—-Z2HC <5.0 vg/l

Aldrin <5.C ug/l

Heptachlor Epoxide 5.0 va/l

Endosulfan-1 <5.0 ug/1

n,p’=DDE <5.0 ug/1

Dieldrin £5.0 uvg/1

Erndrin <0.1 vg/l 0.2 ug/l

p,p-DDD <5.0 vg/l

Endosulfan-2 <5.0 wg/1

p,p —DDT €<5%.0 vg/1l

Endrin Aldenude <5.0 vg/1l

Endosulfan Sulfate <5.0 vg/l

Methoxychlor <5.0 veg/1l 100 ug/l

2,4-D \ <5.0 ug/1 100 vg/1

Silvex (2,4,5-TP) ' <5.0 ve/1 10 ug/1

Taxaphene : < 5.0 v/l 5.0 vg/1

Chlordane < 5.0 vg/l N/FP

Hydrazine : <0.01 mz/l

Phenol (total) <é ve/l



ATTACHMENT D
Records of Water Wells
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TABLE 1 '

Records of Mater Hells within a One Mile Radius
of NASA/JSC
Harris County, Texas

LJ-65-32-

Well No. Owner
am NASA Kell S-3
402 NASA Well S-2
404 NASA Well 1
405 NASA Well 2
406 Clear Lake Hater Auth. Well 1
407 Harris Co. WC and ID No. 83 Nassau
Bay Well 1
408 Ms. Carrol
410 Clear Lake Golf Club
411 S. M. Houston
412 Harris Co. WC and ID No. 83
Nassau Bay Well 2
413 Phillips Petroleum Co.
414 Graycon Corp.
415 NASA
416 . " Clear Lake Water Authority
418 Clear Lake Water Auth. Well 5
419 Clear Lake Water Auth. Well 4
420 Clear Lake Water Authority
421 NASA Well 3
422 Harris Co. WC and ID No. 83
Nassau Bay
423 H.L. & P. Polaris Substation
424 Harris-Galveston Coastal Subsidence
District
425 Harris-Galveston Coastal Subsidence
. District
426 Harris-Galveston Coastal Subsidence
District
427 Harris-Galveston Coastal Subsidence
District
428 Harris-Galveston Coastal Subsidence
District
501 ' Harris Co. WC and 1D No. 60
E1 Cary Estates Well 1
503 : NASA Well S-1
509 M.E. Boehm
610 J.L. Burns

1-21




Table 2

Records of Water Wells within a One Mile Radius
of NASA/JSC

Harris County, Tenas
Water Leve)
Date Depth of Elevation Below Land Year of Use of**
Yel? Ko, Completed  Wel) (ft)  Aquifer® {fe} Surface (ft} Measurement Nater Remarks

tJ-65-32-401 1962 170 3 16 130.7 - 1962 n
402 1962 e19 - 19 - ‘ - . N
404 1962 627 a 22 159 1962 4
405 1962 629 a 4] 158 1962 4
406 1962 657 (1§ 20 ; 156.1 1963 P
407 1963 680 L 18 R 153 1963 P
408 - 600+ ¢ 18 195.3 1970 H Well destroyed
a0 1963 630 ("} 25 168 1963 Irr
411 1918 490 c 23 43.4 1940 ] Hell destroyed
0?2 1964 620 . L 18 163 19 4 3
mn 1963 595 cL 18 150 196 Ind !
414 1963 611 cL 18 ) 158 1963 ¢
"5 1962 ’ 600 C A 159.8 1963 H

219.2 9N
L1 1962 650 ¢ 20 , - - ]
Ny 1969 660 cL 24 199 1959 P
209.9 wn .
*  Amifer .
€ = Chicot

CL = tower Unit of Chicot
E = Evangeline

** Use of VNater
D = Domestic

Ind = Industria)
Irr = Irrigation

N = None
P = Public Supply
References: TOUR  Rept 285 (March 1984) 1-22

THDB  Rept 178 Vol, Il (Jan, 1974)
e Rept 203 [March 1976)




Table 2 (continued)
Records of Water Wells within a One Mile Radius

of NASA/JSC

Harris County, Texas

Vater Level

Date Depth of Elevation Below Land Year of Use of **
Well Mo, Completed  HWell (ft) Aquifer* (ft) Surface {(ft) Measurement Nater
9 1966 635 CL 25 186 1966 Irr
213.8 1K)
420 1969 482 CL 15 165 199 P
421 1969 618 CL 22 226 1969 (]
422 1969 680 cL 19 207 1969 P
423 1973 576 &L 20 240 1973 b
424 1976 1740 £ 24 229.5 1976 N
425 1976 1282 E 24 207.95 1976 N
426 1976 392 (" 24 186.17 1976 N
427 1976 957 E 24 214,00 1976 o
428 1976 3072 E 24 136.38 1976 ]
50V 1955 600 L 17 128 1955 14
£03 1962 963 . 15 - - N
509 1926 513 L 12 - - 4]
610 1910 8§27 c 15 51,1 1940 N
*  Aquifer
C = Chicot
CL = Lower Unit of Chicot
E = Evangeline
** Use of Water
0 = Domestic
Ind = [ndustrial
trr = Irrigation
N = None
P = Public Supply
References: TDWR  Rept 285 (March 1984)
THDB  Rept 178 Yol. Il (Jan. 1974) 1-23

T™DD  Rept 203 (March 1976)

fRemarks

Wel) destroyed
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Ietters from TWC and EPA



TEXAS WATER COMMISSION

LTy
Paul Hopkins, Chairman (/ e J. D. Head, General Counsel
R TR Michael E. Field, Chief Examiner
Karen A. Phillips, Chief Clerk

John O. Houchins, Comnmussioner

B. J. Wynne, I, Commissioner

Allen Heinke, Executive Director

February 4, 1988

Mr. K. B. Gilbreath

Chief, Environmental Services Office

National Aeronautics and Space Administration
Lyndon B. Johnson Space Center

Houston, Texas 77058

Re: Freon Leak Response
Thermochemical Testing Area
Lyndon B. Johnson Space Center

Dear Mr. Gilbreath:

The staff of the Texas Water Commission (TWC) has reviewed
the report entitled "Subsurface Occurrence of Freon 113:
Thermochemical Test Area; NASA-Johnson Space Center". This
report was submitted on October 30, 1987, and addressed
preliminary work conducted to determine the extent of
contamination resulting from a 1,1,2-trichloro-1,2,2-tri-
fluorocethane (Freon 113) leak at the above referenced
facility.

We concur with your recommendations and schedules of imple-
mentation for the proposed source control corrective action,
release risk assessment, preliminary remedial investigation,
and groundwater treatability study. Accordingly, you should
proceed with work elements described above under the pro-
posed schedule of implementation provided as Figure 5 of
this report. Following the submittal of the risk assessment
results and the final report and recommended work plan, TWC
approval should be obtained prior to conducting additional
actions proposed under the recommended work plan. The final
report and recommended work plan should be submitted by June
15, 1987.

In addition to the comprehensive plans which you have
developed in response to this leak, the TWC also recommends
that you address the upper sand unit identified at the site.
This unit is located at an approximate depth of 12 to 18 ~
feet below land surface and appears to be continuous
throughout most of the site. It is our concern that this
sand unit may contain higher concentrations of freon than
the lower sand zone identified and monitored in your-
preliminary assessment.

P. O. Box 13087 Capitol Station @ 1700 North Congress Ave. 8 Austin, Texas 78711-:3087 ¢ Area Code 512/463-7830



Mr. K. B. Gilbreath
Page 2

Should you have any questions concerning this approval,
please contact David R. Smith of our Enforcement Section
at 512/463-8425.

Sincerely,

-— L’:’:’(.'&—’i-é\./ /7{"{/1

Samuel B. Pole, Chief
Enforcement Section
Hazardous and Solid Waste Division

DRS/drs

cc: Bill van Evers - TWC, Deer Park Office
Ken Zarker - TWC, Reports and Management
Jim Highland - EPA Region VI, Federal Facilities
Coordinator
T.Y. Richard Lo - Ebasco Services Incorporated,
Dallas, Texas
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(w;ﬁ UNITED STATES ENVIRONMENTAL PROTECTION AGENC

", & AEGION VI
“ ot ALLIED BANK TOWER AT FOUNTAIN PLACE
1445 ROSS AVENUE
NOV 2 7 1087 DALLAS, TEXAS 76202

3 GRIMNALASTION 00PY- I . JA.,

K. B, Gilbreath o ooy 1w AC AC 3

Director, Center Uperations

Lyndon B. Johnson Space Center
Houston, Texas 77058 Suspense No.

Rec'd in Mathoum _ﬁa:l‘ 30 ,.lm

Dear Mr. Gilbreath:

" As requested the Environmenta) Protection Agency (EPA) has reviewed the
report on the occurrence of Freon 113 in the Thermochemclal Testing Area at

NASA Johnson Space Center.

The report did not provide enough information for the EPA to draw any
conclusions, however, we feel that the recommendations in the report may be

premature.

The depth of the process sewer line was not given so we assumed that
1t was less than ten feet below the surface. If this is true it would seem
unlikely that Freon would migrate through forty feet of silty clay to

contaminate the groundwater,

There was no mention of double casing being used for the wells, so
there 1s a possibility that the ten foot sand is contaminated and the

{nstallation at the sixty foot sand.

The depth of the soil gas probe was not given, No conclusion can be
drawn from the data as to whether the readings are from the ten foot sand
or the sixty. Also, the soil gas data {s given as 1,1,1 trichloro 2,2,2
trifluoroethane which is inconsistent with the rest of the report.

Two mistakes were noted 1n the 1isted MCL's. There is no MCL for
sodium, The report uses & MCL of 1 mg/1. Also, the MCL for zinc is 5 mg/}

not 1 mg/] .

The EPA's recommendation is to install a shallow well in the ten foot
sand to determine {f that layer 1s contaminated. A good location for this
well would he {n the vicinity of MW-32. A survey of surrounding wells

should be taken to determine the use of the 60 foot sand.

are found, we suggest continued monitoring of all wells.

If no receptors
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1f you have any questions regarding our review, please contact John Meyer
at FTS 255-6730.
Sincerely,

Y

Robert E. Hanné

lager, P.E.
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ATTACHMENT G
Sources of Information

NASA-Jchnson Space Center, “Report on Solid Waste Management
Units and Assessment of Releases of Hazardous Wastes or Hazardous
Constituents", Houston, Texas. ( April 2, 1985)

A Report Prepared for: NASA-JSC, Houston, Texas, "Waste
Minimization"; Prepared by Harding Lawson Associates.
(2ugust 12, 1985)

A Report Prepared for: NASA-JSC, Houston, Texas, "Waste
Minimization 1986"; Prepared by Harding lIawson Associates.
(October 1986)

NASA-JSC, "Waste Minimization Certification, December 23, 1987";
Prepared by Ebasco Services, Inc.

1987 Annual Waste Summary Report, NASA-JSC Submitted to TWC -
(Jamuary 20, 1988)

Waste Analysis Reports, NASA-JSC: Buildings 83, 9, 17, 24A and
227. (February 1986 - August 1987)

TWC Notice of Registration Solid Waste Management, NASA-JSC:
Registration Number 71022.

NASA-JSC, “Hazardous Waste Management Procedures, Volume 1,
Houston, Texas". (October 1982)

Final Part B Permit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding Lawson Associates.

N.I. Sax, Dangerocus Properties of Industrial Materials, Sixth
Edition, Van Nostrand - Reinhold Company; 1984.

Facilities Master Plan, 1LBJ Space Center NASA, Houston, Texas.
(Septenber 1980)

Subsurface Occurrence of Freon 113 Thermochemical Testing Area,
NASA-JSC; Ebasco Services, Inc. (October 19,1987)

Interviews with NASA-JSC representatives John P. Herrmann
(3 years of service) and Don Moen (20 years of service) on
February 24, 1988.

Incident Reports, NASA JSC, Pan Am World Services, Inc. (5/1/80 -
12/8/82; 1/13/86 - 10/8/87)

Base Line Study of Envirommental Conditions, First Quarterly
Report. Prepared for NASA, Houston, Texas by Southwest Research
Institute. (December 7, 1964)



16)

17)

18)

19)

20)

21)

22)

Base Line Study of Envirommental Conditions, Second Quarterly
Report. Prepared for NASA, Houston, Texas by Southwest Research
Institute. (March 26, 1965)

Base Line Study of Envirommental Conditions, Final Report.
Prepared for NASA, Houston, Texas by Southwest Research
Institute. (Jamuary 4, 1967)

MSC Envirommental Pollution Control Plan, Volume 1, NASA Manned
Spacecraft Center, Houston, Texas. (October 1971)

Interview with W.J. Molbert, Director of Utilities, Clear lLake
City Water Authority on February 24, 1988.

Final Report: The Closure of Blowdown Pretreatment Facility
B-24G, Johnson Space Center (Project No. 85999) Prepared for
NASA-JSC by Pan Am World Services Inc. (January 1986)

Interview with Dowis C. Atkins, Jr., Kelsey-Seybold Clinic
(21 years of service) and Glen W. Spencer, NASA-JSC, (24 years of
service) on February 12, 1988.

Anmial Reports: Surface Water Quality (Quarterly) Sampling for
NASA-JSC. Prepared by Kelsey-Seybold (Clinic) Medical Support
Services.



<EPA

POTENTIAL HAZARDOUS WASTE SITE
_ SITE INSPECTION REPORT
PART 1-SITE LOCATION AND INSPECTION INFORMATION

I. DENTIFICATION

O(fl'xATE

g! SﬂaNUMi

Il. SITE NAME AND LOCATION

01 SITE NAME (Legs. comman. or 0escrpive Asme of she)

NASA-JSC. Thermochemical Testing Area

02 STREET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER

2101 NASA Road 1

odcTy 04 STATE | 05 ZIP CQDE OOCOUNTY 07(‘;&.;2!’\4 o8 CO‘%P;’G
Houston (Attachment B-Site Map)] TX | 77058 Harris 101} 07
09 COORDINATES 10 TYPE OF QWNERSHIP :Check anet N AS A 5
< A.PRIVATE \B. FEDERAL Y227 (3 C.STATE U 0. COUNTY [ E. MUNICIPAL
29 “33%8 N |D.9.5_. BETL.M| 2 C G. UNKNOWN
1. INSPECTION INFORMATION
J 67 OATE OF NSFECTION 02 SUE STATUS o3 vmswope'ﬁréogs b
02 , 24 88 ACTIVE j _Present —— UNKNOWN
—_— e 2,
MONTH OAY YEAR € INACTIVE BEGINNING YEAR _ ENDING YEAR
[ G4 AGENCY PERFORMING INSPECTION /Check o nat apoy!
C A EPA O 8. EPACONTRACTOR — O C. MUNICIPAL G 0. MUNICIPAL CONTRACTOR é
T E.STATE O F. STATE CONTRACTOR ame orfem % 6.ormen_NASA Contractor-Ebasco SE¥vites,In -
iName of him) 1Specityr
05 CHIEF INSPECTOR 06 TILE 07 ORGANIZATION 08 TELEPHONE NO.
Anthony Gardner Toxicologist Ebasco 214 978-3185
09 OTHER INSPECTORS 10 TIME 11 ORGANIZATION 12 TELEPHONE NO.
Michael Cruz Environmental Specialist Ebasco 214 978-3164

«

13 SITE AEPRESENTATIVES NTERVIEIED { nanmant a] |14 TTLE 15ADORESS 16 TELEPHONE NO
John Herrmann, Services Officé Chief NASA-JSC (3 years) 7131483-3120
Environmental Environmental|{ -
Don Moen, Services Office |Engineer NASA-JSC (20 years) 713)483-3120
envi ronﬁental Pan Am World Services inc
James Fowler Manager NASA JSC 7131483-5207

Director of

Clear Lake City Water Auth.

W.Jd. Molbert Utilities 900 Bay Area Blvd.,Houstof7137488-1164
. Environmental . - ﬂ
Dowis Atkins Health Services [Director Kelsey~Seybold (21 years)|(713 483-411
Facilities Technical
Glerm Spencer pegign Div. Assistant NASA JSC (24 years) (713 483-312(
mcs“s—::qﬁ—? ey 18 THAE OF INSPECTION 19 WEATHER CONGITIONS
PERMISSION
O WARRANT 10:00 AM 60 F - Clear
IV. INFORMATION AVAILABLE FROM
01 CONTACTY 02 OF “agency Organzanont 03 TELEPMONE NO.
John Herrmann NASA JSC _ (713 483-3120
04 PE| AESPONSIBLE FOR SITE INSFECTION FORM 05 AGENCY 08 ORGANIZATION . 07 TELEPHONE NQ. 08 DATE
Anthony Gardner Ebasco Servicep2l4- 03 02 88
Michael Cruz Inc. 978-3185 R

EPA FORM 2070-13 (7-81)



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 2 - WASTE INFORMATION

SEPA

L IDENTIFICATION

“3X" [#800618 125

il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES (Check o ihas spply! 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Crecs st mat apoiy)
A SOUD YE SLURAY et bencepencents § a. oxc = € SOLUBLE Q. taHLY voLATLE
Z> 8 POWDER., FINES § F LQUID TONS A 8 CORROSIVE C F.INFECTIOUS N J EXPLOSIVE
.. ¢ SLUDGE : G GAS C RADIOACTIVE [.J G FLAMMABLE lf K. REACTIVE
CUBIC YARDS £ D. PERSISTENT U H IGNITABLE L L.INCOMPATIBLE
{. D OTHER 2 L M. NOT APPLICABLE
(Speciy) NO OF DRUMS
. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 102 UNIT OF MEASURE| 03 COMMENTS
) SLUDGE
ow OILY WASTE 4
.SoL SOLVENTS 241 gals Freon 113 (1987)
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS unkn ~gals Methyl Hydrazine
loc INORGANIC CHEMICALS 1210 _gals Hydrazine, Nitrogen Tetroxide
ACD ACIOS unkn gals Hydrochloric, Hydrofluoric
BAS BASES unkn gals Ethanol, Isopropyl alcohol
MES HEAVY METALS R
IV. HAZARDOUS SUBSTANCES _See docenss for most keauenty crea CAS &
21 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE DISPOSAL METHOOD os concentration | ZEMEATES O
SOL | Freon 113 76131 Tanks Drum/Recovery
I0C | Hydrazine 302012 Tanks
0CC | Methyl hydrazine 60344 Tanks
10C | Nitrogen Tetroxide 10544726 | Tanks
ACD | Hydrochloric 7647101
ACD | Hydrofluoric 7664393
V. FEEDSTOCKS (See accenos for cAS moery N/ A
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS Hydrochloric Acld 7647010 FOS
FOS Hydrogen Fluoride 7664393 FDS
FOS )
FOS FDS

VL SOURCES OF INFORMATION iCuae so0ctc reterances. o g . siste Mes. sarmple snays:s. reports)

January 1988.

1) Interview with John Herrmann(NASA) on 2/24/88.
2) 1987 Annual Waste Summary Report, Submitted to TWC by NASA JSC, 1/20/88.
3) Work Plan: Underground Tank Investigation, NASA JSC.

Ebasco Services, Inc.

Prepared for NASA-JSC by

EPAFORM 2070-13(7-81)




POTENTIAL HAZARDOUS WASTE SITE L. IOENTIFICATION
< E=PA SITE INSPECTION REPORT O R0 TE 25
PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

il. HAZARDOUS CONDITIONS AND INCIDENTS

01 CAA. GROUNDWATER CONTAMINATION 02 { AOBSERVED (DATE: Up/0bB/ O/ ) O POTENTIAL  ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

Groundwater contamination has been documented in the 1987 quarterly groundwater
monitoring reports (Attachment C). Principal contaminant and Freon 113
(1,1,2-trichloro-1,2,2-trifluoroethane). (See Part 5.(111) Groundwater).

01.Z 8 SURFACE WATER CONTAMINATION 02 . OBSERVEDIDATE. . ) K pOTENTIAL 5 ALLEGED
03 POPULATIONPOTENTIALLY AFFECTED: _______ 04 NARRATIVE DESCRIPTION

Potential exists if groundwater is hydrologically connected to Forest Lake and Clear
Lake. NASA-JSC has initiated studies to determine if such a connection exists.

Surface water quality sampling is conducted quarterly in JSC ditches and canals.
(See Attachment A) '

01 iC C. CONTAMINATION OF AIR 02 _OBSERVEDIDATE. ) & POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: . ________ 04 NARRATIVE DESCRIPTION

Potential for nitrogen oxide emissions from the bulk fuel burner.

01 T 0 FIRE EXPLOSIVE CONDITIONS 02 OBSERVED(DAYE. . ) ¥ POTENTIAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED. ___________ 04 NARRATIVE DESCRIPTION

Potential exists due to the presence of hydrazine and nitrogen tetroxide. NASA is
intimately familiar with the hazards associated with these compounds.. Contingency

plans for abating a release of these compounds has been in place since the facility's
inception.

01 = E DIRECT CONTACT : 02 _OBSERVEDIDATE ) C POTENTIAL T ALLEGED
03 POPULATION POTENTIALLY AFFECTED: ____ 04 NARRATIVE DESCRIPTION

None alleged.

01X F. CONTAMINATION OF SOIL unknown 02X. OBSERVED (DATE O~ Z4=8 ) C: POTENTIAL T ALLEGED
03 AREA POTENTIALLY AFFECTED: _UIXTIOWN 04 NARRATIVE DESCRIPTION
crest

Soil gas sampling confifiéd the presence of Freon 113 near the underground sewer
line leading from Bldg. 356 to the treatment impoundment at Bldg. 358. Studies to
determine the extent of contamination have been initiated.

01 T G. DRINKING WATER CONTAMINATION O2i30BSERVED(DATE. ) 0 POTENTIAL G ALLEGED .
03 POPULATION POTENTIALLY AFFECTED: ____ = O4 NARRATIVE DESCRIPTION ‘

None alleged. Potable Water is supplied from surface water (Clear Lake City Water
Authority).

01 T H. WORKER EXPOSURE/INJURY 020 OBSERVED(OATE: ) 5 POTENTIAL G ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

None alleged.

01 G 1. POPULATION EXPOSURE/INJURY 02 G OBSERVED(DATE: )

D POTENTIAL O ALLEGED
03 POPULATIONPOTENTIALLYAFFECTED: ______________ 04 NARRATIVE DESCRIPTION

None alleged.

EPAFORM 2070-13 (7-8%)



Pa Y POTENTIAL HAZARDOUS WASTE SITE o'; szNETLF'CATION .
LY 4 EPA SITE INSPECTION REPORT X égg m] 25

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

l. HAZARDOUS CONOITIONS AND INCIDENTS iComnvean

01 2 J. DAMAGE TO FLORA 02 G OBSERVED (DATE: oo ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION )

None alleged or observed.

01 T K. DAMAGE TO FAUNA 0200 OBSERVED(DATE: ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION inciuce namers) of specres)

None alleged or observed.

01 T L. CONTAMINATION OF FOOD CHAIN 02 C OBSERVED (DATE: e} O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION

None alleged.

0155 M UNSTABLE CONTAINMENT OF WASTES 02X OBSERVED (0ATE: . 8=24-87 ) O POTENTIAL O ALLEGED
1563 Aung# S1andng wquads. Leatng grumgd
03 POPULATION POTENTIALLY AFFECTED: 0 04 NARRATIVE DESCRIPTION

Results of the soll gas sampling indicated the unlined portion of the sewer at
Bldg. 356 may be the source of the subsurface contamination.

01 = N DAMAGE TO OFFSITE PROPERTY 02 O OBSERVED (DATE. oo ) C POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION

None alleged or observed.

01X. O CONTAMINATION OF SEWERS STORM DRAINS, WWTPs 02 = OBSERVED {DATE. ) G POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION . .
Subsurface contamination has been documented along the chemical sewer line leading

from Bldg. 356 to treatment impoundment at Bldg. 358 (See i11(F) contamination of
soil).

01 Z P RLEGAL/UNAUTHORIZED DUMPING 02 5 OBSERVED(DATE: o) C POTENTIAL T ALLEGED
04 NARRATIVE ODESCRIPTION

None alleged or observed.

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION iCee specic miarances. o § . save Mes. sampse anslyss. reportss

1) Subsurface occurrence of Freon 113, Thermochemical Testing Area, NASA JSC.
Prepared for NASA by Ebasco Services, Inc. October 19, 1987.

2) NASA-Manned Spacecraft Center Environmental Pollution Control Plan, Vol. 1
October 1971.

EPA FORM2070-13 {7-8%)



. E P POTENTIAL HAZARDOUS WASTE SITE L 's"tf:‘:'s%%';"af
= A SITE INSPECTION $
\‘:‘ PART 4 - PERMIT AND DESCRIPTIVE INFORMATION X 86 z 125

| Ul PERMIT INFORMATION

01 TYPE OF PERMIT ISSUED 02 PERMIT NUMBER O3 DATE ISSUED | 04 EXPIRATION DATE | 05 COMMENTS
{Chech ot et appiy) .
C A. RPDES
Ce ue
GC AR
CD. RCRA
[XE. RCRA INTERIM STATUS TX8800016125
CF. SPCCPLAN
CXG. STATE soeesy  TWC 71022 06-03-82 Solid Waste Reglistration
M. LOGAL,__. State TDH 30706 06-03-82 TX Dept. of Health Regist.
OXI. OTHERs,ecey CONtract fof the use of shnitary:séwer system|{Clear Lake City Water Auth.
T J. NONE
il1. SITE DESCRIPTION
01 STORAGE ‘DISPOSAL (Checa a# et a00ty) 02 AMOUNT 03 UNIT OF MEASURE | 04 TREATMENT (Chaca o2 thar apply) 05 OTHER
T A. SURFACE IMPOUNDMENT O A. INCENERATION
- : A. BUILDINGS ON SIT)
T B.PILES C B. UNDERGROUND INJECTION & GSONSITE
X C.DAUMS, ABOVE GROUND 8 drums O C. CHEMICAL/PRYSICAL
£ D. TANK, ABOVE GROUND —(3) 8 _ga.}__ G D. BIOLOGICAL 9
2 €. TANK, BELOW GROUND see comment below C E. WASTE OIL PROCESSING 06 AREA OF SITE
O F. LANDFILL ¥ £, soLvenT Recovery, L B1dg 356)) 107
C G LANDFARM " | C G OTHER RECYCUNG/RECOVERY iacres,
C H. OPENDUMP O H.OTHER
C 1. OTHER (Soecin
{Soectty;

07 COMMENTS - H
Be Tow Mground tanks are used for secondary containment for hydrazine, methyl hydrazine

and nitrogen tetroxide include, two 150-gallon tanks located at Bldg 353 and 354;
1200~gallon and 1800-gallon tanks located at Bldg 356. The three 80-gallon above
ground tanks located at Bldg 356 used for Freon 113 recovery/recycling have secondary
containment.

Note: There are no permitted facilities within the TTA.

IV. CONTAINMENT
01 CONTAINMENT OF WASTES (Chec one;

CXA. ADEQUATE, SECURE O 8. MODERATE 0O C.INADEQUATE, POOR O D.INSECURE, UNSOUND, DANGEROUS

02 DESCRIPTION OF DRUMS, DIKING. LINERS, BARRIERS, ETC )
Drums are located on the covered concrete loading area of Bldg 356; two drums used for

temporary storage of rinse water from Pickling/Passivation Room; one drum of ethyl ’
alcohol, one drum of ispropyl alcohol and a pallet of four drums of Freon 113. The
drum storage area has full secondary containment.

V. ACCESSIBILITY

01 WASTE EASILY ACCESSIBLE. [J YES X NO
02 COMMENTS

TTA is a restricted access area..

V1. SOURCES OF INFORMATION 1Cre specer reforances ¢ ¢ siote ez samom snohyan, reporm:

1) Final Part B Permit Application, Volumes 1 and Z, June T385. Prepared by NASA JSUL
- by Harding Lawson Associates.

2) Facilities Master Plan, LBJ Space Center NASA, Houston, Texas (September 1980).

3) Interviews with John Herrmann(NASA) and W.J. Molbert(CLCWA) on 2/24/88.

EPAFORM 2070-13 (7-81)



L IDENTIFICATION

A POTENTIAL HAZARDOUS WASTE SITE
01 STATE]02 SITE NUMBER
wiERA SITE INSPECTION REPORT Tx | 8800076125

PART 5-WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

Il. DRINKING WATER SUPPLY

o1 vee oF panka suppLy Lo€€ Attachment B)  gastarus 03 DISTANCE TO SiTE
(Chech as apphcadie)
SURFACE WELL ENDANGERED AFFECTED MONITORED
COMMUNITY AE 8.0 A.QO B.O c.0 A. {mi)
NON-COMMUNITY c.OD 0.0 0.0 E.0Q F.O B _{mi)
. GROUNDWATER
@1 GROUNDWATER USE IN VICINITY (Choch one]
T A ONLY SOURCE FORDRINKING [ B. DRINKING G C. COMMERCIAL. INDUSTRIAL. IRRIGATION  B5.D. NOT USED, UNUSEABLE
{Othes sources avadatie) {Lomaed orher 30urces svaiebie) .
COMMERCIAL, INDUSTRIAL, IRRIGATION (See Attachment A
N0 ormer mater sources sssiadie) and Attachment D)
(NASA Well 2)
02 POFULATION SERVED BY GROUND wATER ___UNKNOWN 03 OSTANCE TO NEAREST DRmkinG WATERweLL 025 imp
04 DEPTH TO GROUNDWATER OSDRECTION OF GROUNDWATERFLOW | 08 DEPTHTO AQUFER | 07 POTENTIAL TIELD 08 SOLE SOURCE AQUIFER
OF CONCER OF AQUIFER o
60-70 E-NE 60- 70 - Unknown ..., Oves @&'No

G9 DESCRIPTION OF WELLS tnenvong £36290. GOOIN, G CONON 19iirv 10 JOPUIS LN M BUddNGS)
No wells completed in aquifer on concern. Potable water wells In the vicinity are

completed fn Chicot aquifer (Alto Loma Sands); approx. depths 530'-700'. TTA
monitoring wells completed at depths between 80-90'

+Q REC~ARGE AREA 11 DISCHARGE AREA
Xves Jcomments Surface Infiltration X0 YES | COMMENTS ?gssib:yLNQSATD:;c: 19)
= NO C No ores ake Tributary

IV, SURFACE WATER

01 SURFACE WATER USE :Chect anes

%X A RESERVOIR, RECREATION O 8. IRRIGATION. ECONOMICALLY 0 C. COMMERCIAL, INDUSTRIAL G D. NOT CURRENTLY USED
ORINKING WATER SOURCE IMPORTANT RESOURCES

02 AFFECTED POTENTIALLY AFFECTED BODIES OF WATER

name. (Note: Not used as a drinking water source) AFFECTED DISTANCE TO SITE
Forest Lake (aka Mud Lake) o 0.35 {mi)
Clear Lake - o 0.5 {mi)
. a {miy
V. DEMOGRAPHIC AND PROPERTY INFORMATION
o1 ToraLpopuaToNwTHN - (See Attachment A) 02 DISTANCE TO NEAREST POPULATION
ouenmu.eo stE TWO (2) MILES OF SITE THREE (3] MILES OF SITE
874 ° 19040 6214 onsite
NOOF"QSN NO OF PERSONS NO OF PERSONS
03 NUMBER OF BLALOINGS WITHIN TWO {2) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING
unknown 0.04 i)

05 POPULATION WITHIN VICINITY OF SITE (Prowoe serrsive descnpuon of asturs of popuiaon wther wewty of sae, @ g.. Axnel, wisge, Sensaly populsled wsn sres)

Population Is primarily daytime urban workers. Moderately dense residental areas
within 1-3 miles of site. Commercial development within vicinity of site includes
hotels, restaurants, office buildings and shopping centers. According to the NASA
Personnel Office, there are approximately 5,000 daily workers on NASA-JSC,

EPAFORM 2070-13 {7-81)



P IS UM LT 1 SRS | ket e AR

" POTENTIAL HAZARDOUS WASTE SITE 1. IBENTIFICATION
vEPA SITE INSPECTION REPORT STETRTE]oT ST AT
PART § - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 1X | BROON1E125

VI. ERVIRONMENTAL INFORMATION
01 PERMEABILITY OF UNSATURATED ZONE .Checa one.

XCA 10°¢~10-6cmsasc _ B 10-4=10%cmmsec " C 10-4=10-Icnvsec 0D GREATER THAN 10-9 cmisec

02 PERMEABILITY OF BEDROCK Checn ener
< A MPERMEABLE =8 REU'I’IVELY WMPERMEABLE T C. RELATIVEL\' PERMEABLE C D. VERY PERMEABLE

fLoss mer 108 ¢m goc: 1079« 10=% 2m goc: 1#10°7 - 10" emoect seiss e 10° & om soct
QI OEPTH TO BEDROCK 04 DE;TrN QF CONTAMINATED SOt 2ZONE 05 SO, pr
—=210,000 m unknown 4.5-8,8
O€ NET PRECIPITATION Q7 ONE YEAR 24 MOUR AANFALL 08 SLOPE
SITESLOPE  § DIRECTION OF BITE SLOPE , TERRAIN AVERAGE SLOPE
a5 o 4 0.1 « NNE | - .
0% FLOOO POTENTIAL _ R |
TTA is not in a floodplaip X SITE IS ON BARRIER ISLAND, COASTAL HIGH MAZARD AREA, RIVERINE FLOOOWAY
STEISWN . YEARFLOODPLAN Potential for Hurricanes (June to October)
11 DISTANCE TO WETLANDS 3 acre smmenum) 12 DISTANCE TO CRITICAL BAB(TAY ro/ ensangeres apscns)
ESTUARINE OTHER — )
A 0.3 _m B e ™) ENDANGERED SPECIES:
13 LAND USE IN VICINITY
DISTANCE TO
RESIDENTIAL AREAS. NATIONAL/STATE PARKS. AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FORESTS. OR WILDUFE RESERVES PRIME AG LAND AG LAND
Armand Bayou Nature Center
a__0.5 _ m e 0.5 m c. m) D i)

14 DESCRIPTION OF SITE IN RELATION TQ SURRQUNDING TOPOGRARHY

The Thermochemical Testing Area is a secured, controlled.access area within the
Johnson Space Center. It is a flat (0.1% s]ope) and open grassy area with only

a few trees in the far NW corner. Ditch 19, which drains to the NNE, crosses the
SE corner of the area. The surrounding terrain is very similar with the slope
increasing slightly (2-3%) and more trees within the area directly to the north
of the site.

—

Vi. SOURCES OF INFORMATION (Ces soacsc -swancar ¢ smstor somow srovsa meste. (Coe At+tarhment A)

—

1) Subsurface Exploration and Monitor Well Installation, JSC, Houston, Texas. Report
to Pan Am World Services Inc. by National Sofls Services Division. December 1986.

2) Interview with W.J. Molbert, Director of Utilities CLCWA on 2/24/88.

3) Master Site Plan, JSC, Houston, Texas May 27, 1987.

4) Soil Survey of Harris County, Texas. U.S. Soil Conservation Service, August 1976.

EPAFOMM 20T0-13{7-81)




SEPA

1. IDENTIFICATION

POTENTIAL HAZARDOUS WASTE SITE —
SITE INSPECTION REPORT ° ;i"

02 SITE NUMBER

8800016125

PART 6 - SAMPLE AND FIELD INFORMATION

H. SAMPLES TAXEN

N/A

SAMPLE TYPE

01 NUMBER OF
SAMPLES TAKEN

02 SAMPLES SENT TO

03 ESTIMATED DATE
RES|

GROUNDWATER

SURFACE WATER

WASTE

AR

RUNOFF

SPILL

SO’

VEGETATION

OTHER

. FIELD MEASUREMENTS TAKEN

01 TYPE

02 COMMENTS

IV. PHOTOGRAPHS

ARD MAPS

o1 TYPe (X GROUND X AERIAL

o2 wcustoov of _idohn Herrmann. NASA-JSC

{Name of organizeton or mavwdual)

03 MAPS 04 LOCATION OF MAPS
,g YES John Herrmann, NASA-JSC
NO

V. OTHER FIELD DATA COLLECTED rProvas sarraive gescronon)

No field data collected.

Vi. SOURCES OF INFORMATION :Cre 1oecwc raterences « 3 1rite "des sompe anatyss “aoonts:

EPAFORM 2070-13(7-8
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FETIRTY Sens

POTENTIAL HAZARDOUS WASTE SITE

1. IDERTIF

ICATION

2 ) -
EPA SITE INSPECTION REPORY B
PART 7 - OWNER INFORMATION 8800016125
1. CURRENT OWNENR(S) PARENT COMPAKRY waopcone
1 NAME U2 D¢ B NUMBLR 08 MAME 09 D+ 8 NUMBER
NASA-ISC [X8800016125
CISTALEY ADORESS 2 O 8o AsL 0 o - 04 BIC CODI 10 STREET ADDRESS 1 O 8us MPD s o1 4 118 CODF
2101 NASA Road 1 96h1
3 CITY O¢ STATE LT 2P CODE 12cny 13STATE{ 14 2IP CODE
Houston TX | 77058
0 MAME O D B NUMBEF 06 NAME Cw Do B NUMBEF.
C3 STREET ADORESS i# € Box Aol e pic - 0a $ITCODE 10 STREET ADDRESS 1# O Bas A0 wic s 115K COOL
T CITY 6 STATE| 07 2¥ COOL 12 CiTY V3 STATE|14 2F COOE
0 NAME 02 D8 NUMBER 08 NAME OU e 8 NUMBER
03 STREET ADORESS 12 O 805 AFDe o © 04 SICCOOE 1C STREEY ADORESS (# O 8us AFO ¢ 0ic « 1154 CO0E
05 CITY foe STATE|cT 2@ CODE 1z CITY VI STATE| & 21P CODE
31 MAME Q2 0+ B NUMBEF 08 NamE 0 D+ 8 NUMBES
03 STREEY ADDRESS 5 O Bor AFD e orc - 04 SKC CODE 10 STREET ADORESS » C 8os M504 o . 115 COOE
o5 City 02 STATE] 57 2% CODE 12CTY 13 STATE| 14 2IP COOE
#. PREVIOUS OWNKERE) cut mes mcon: vy V. REALTY OWKERIS) » aoscaoe a-mct m:ovin:
Ot NAME D2 O+ B NUMBER 01 NaMI 02 D+ 8 NUMBER
Rice University
03 STREET ADOREZSS # O Bcsr AF0# o - e S CODE CISTREET ADDRESS # © 80s AFL e oic . 04 SIC CODL
03 C'Ty OESTATE| 07 2w CODE osCity 06 STATE | 07 2W¥ CODE
{ _Houston TX
01 NAME 02 D+ 8 NUMBER G NAME G2 O+ B NUMBER
Humble 011 and Refining
03 STREET ADORESS 1# O 8os #FL e are , 04 SXC COOE 03 STREET ADORESS # O s ASD# e ¢ 04 812 CODE
08 CiTy joe STATE[C? 2P CODC 05 C%y 05 STATE[ 07 Zw COOL
Houston IX
0° NAML 0: Do B NUMBER 01 NAME 02 o'+ 8 NUMB: P
OISTALEY ADDRESS /# C Bos AL o) e SiC CODE O3 STREEY ADORESS 2O Bos RFD o : G4 ST CODE
05CiTy Oe5TaTE| or 2w COOL 0% Cite JO8 STATELC? 2 CODE

V. BOURCES OF INFORMATION 1Cee anocaw cateran. 01 04 310t s Samee rovin pem

September 1980.

1) Facilities Master Plan, LBJ Space Center - NASA, Houston, Texas

2) Final Part B Permit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding Lawson Associates.

EPAFORM 3070 13 (T4
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“EPA

POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 8 - OPERATOR INFORMATION

i. IDENTIFICATION

QY STATE) G2 SITE NUMBER

TX _{8300016125

{t. CURRENY OPERATOR Promse ¢ omtersnt vom owners

OPERATOR'S PARENT COMPANY v econcecve:

01 NAME 02 O+8 NUMBER 10 NAME 110+ 0 NUMBER
Same

03 STREET ADORESS (¢ O Box. A£0 ¢, et | 04 $IC CODE 12 STREET ADORESS 1# O 802 AF0#_etc 4 13SIC CODE

05 CITY 06 STATE] 07 ZIP CODE 14 CITY 1§ STATE[18 2P CODE

08 YEARS OF OPEBATION |08 NAME OF OWNER

1. PREVIOUS OPERATOR (S} s mos: recont wat. provee onvy ¢ gererent rom ownert

PREVIOUS OPERATORS' PARENT COMPANIES i acorcove:

11 0+ B NUMBER

Ot NAME 02 D+BNUMBER 10 NAME

03 STREET ADDRESS (P.0. 8oz. A#D 4. erc } 04 SIC CODE 12 STREET ADDRESS (P 0. 801, AFO #. eic | 13 SKC CODE
05 CITY 06 STATE }07 Z1° COOE 14 CITY tS STATE] 18 21P CODE

OB YEARS OF OPERATION |08 NAME OF OWNER DURING THIS PERIOD

01 NAME 02 D+8 NUMBER 10 NAME 11 D+ 8 NUMBER
03 STREET ADORESS /#.0. 8or. AFD ¢, orc.) 04 SIC CODE 12 STREET ADDRESS 1# O 80s. AFD ¢, a1c.! 13 SK COOE
05 Ty 08 STATE {07 ZIP CODE 14 CITY 18 STATE{ 18 2IP CODE

08 YEARS OF OPERATION 09 NAME OF OWNER DURING THIS PERICD

21 NAME 02 D+6 NUMBER 10 NAME 11 D+8 NUMBER
03 STREEY ADORESS (# 0. Sor. AFD #, etc s 04 SIC CODE 12 STREEY ADORESS (P O 8or A0 ¢ eic; 13 SiC CODE
os Civy 06 STATE |OY ZiP COOE 14 CITY 1§ STATE] 16 ZIP CODE

08 YEARS OF OPERATION 09 NAME OF OWNER DURING THIS PERIOD

. SOURCES OF INFORUATION IClte SocHc ralorences o § . Blais Nas. SOMONS anatysi. 180ONS)

EPAFORM 2070-13 (7-81)




<EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 9 - GENERATOR/TRANSPORTER INFORMATION

1. IDENTIFICATION

01 STATE]O2 SITE NUMBER
IX 1880001A812%

U. ON-SITE GENERATOR

01 NAME 02 0+8 NUMBER
NASA-JSC TX8800016125

03 STREET ADORESS (2.0. 8ox. AFO ¢. etc.) 04 SIC CODE
2101 NASA Road 1 9661

08 CITY 06 STATE[0? 2IP CODE
Houston TX | 77058

Iit. OFF-SITE GENERATOR(S)

01 NAME 02 D+8 NUMBER 01 NAME 02 D+8 NUMBER
03 STREET ADDRESS (*.0. 8ar, AFD ¢, #ic.) 04 SIC COOE 03 STREET ADDRESS (2.0. Box. RFD #, etc.) 04 SICCO0E
05 CITY 06 STATE] 07 2IP CODE 08 CITY G5 srne]?r 2IP CODE
01 NAME 02 0+8B NUMBER 01 NAME 02 O+8 NUMBER
03 STREET ADDRESS 8.0. 8ox. AFD . eic.) 04 SIC CODE 03 STREET ADDRESS (P 0. 8ox. AFD 2. eic) 04 BCCO0E
os cITY jos STATE[ 07 2P CODE oS CITY 06 surE[or 2IP CODE

V. TRANSPORTER(S)

01 NAME 02 D+8 NUMBER 01 NAME 02 D+8 NUMBER
03 STREET ADDRESS (P.0. 8ox. RFD # eic.) 04 SIC CODE 03 STREET ADDRESS P 0. 80x. AFD @, sic.) 04 SiC CODE
05 CITY 06 STATE| 07 ZIP COOE 08 CITY 06 STATE[O7 2P CODE

01 NAME 02 D+8 NUMBER 01 NAME 02 D+8 NUMBER
03 STREET ADORESS (P.0. 80s. AFO ». etc.} 04 SiIC CO0E 03 STREET AODDRESS (P.0. 80x. AFD #. eic.} 04 SiIC COOE
os cry rﬂ STATE| 07 I CODE asCiTy 08 STAT'EI 07 TP COOE

V. SOURCES OF INFORMATION 1Cre sosceic refersnces. ¢ g . state Mes. sampie anaiya, reoonts)

1) Facilities Master Plan, LBJ Space Center - NASA, Houston, Texas. (September 1980).
2) Final Part B Perniit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding Lawson Associates.

EPAFORM 2070-13 (7-81)




SEPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

I. IDENTIFICATION

01 STATE| 02 SITE NUMBER

IX 18800016125

K. PAST RESPONSE ACTIVITIES

01 O A. WATER SUPPLY CLOSED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O B. TEMPORARY WATER SUFPLY PROVIOED
04 DESCRIPTION

N/A

020ATE ____~

03 AGENCY

01 2 C. PERMANENT WATER SUPPLY PROVIDED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 G D. SPLLED MATERIAL REMOVED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 [ E. CONTAMINATED SOit. REMOVED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O F. WASTE REPACKAGED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O G. WASTE DISPOSED ELSEWHERE
04 CESCRIPTION

N/A

02 DATE

03 AGENCY

01  H. ON SITE BURIAL
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 0 1. N SITU CHEMICAL TREATMENT
04 OESCRIPTION

N/A

02 DATE

03 AGENCY

01 O J. N SITU BIOLOGICAL TREATMENT
04 DESCRIPTION '

N/A

02 DATE

03 AGENCY

01 0 K. IN SITU PHYSICAL TREATMENT
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O L. ENCAPSULATION
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O M. EMERGENCY WASTE TREATMENT
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 [0 N. CUTOFF WALLS
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 0O O. EMERGENCY DIKING/SURFACE WATER DIVERSION
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O P. CUTOFF TRENCHES/SUMP
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O Q. SUBSURFACE CUTOFF WALL
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

EPAFORM 2070-13(7-81)




o POTENTIAL HAZARDOUS WASTE SITE L IOENTIFICATION ‘
WEPA SITE INSPECTION REPORT 31 STATE 07 SE NUwGER
PART 10 - PAST RESPONSE ACTIVITIES IX 18800016125

HPAST RESPONSE ACTIVITIES icamnveat

01 " R. BARRIER WALLS CONSTRUCTED O0ATE e 03 AGENCY
04 DESCRIPTION .

N/A

01 T §. CAPPING/COVERING 020ATE e 03 AGENCY
04 DESCRIPTION

N/A

01 O T. BULK TANKAGE REPAIRED O2DATE (e 03 AGENCY
04 DESCRIPTION

N/A

01 G U GROUT CURTAIN CONSTRUCTED : Q2DATE e C3 AGENCY
04 DESCRIPTION

N/A

01 T v. BOTTOM SEALED O2DATE 03 AGENCY.
04 DESCRFTION

N/A

01 0 W. GAS CONTROL 020ATE O3 AGENCY
04 DESCRIPTION.

N/A

01  X. FRE CONTROL Q20ATE 03 AGENCY
04 DESCRIFTION .

N/A

01 Z Y. LEACHATE TREATMENT : 020ATE 03 AGENCY
04 DESCRIPTION

N/A

01 T Z. AREA EVACUATED O2DATE e 03 AGENCY
04 DESCRIPTION

N/A

01 Z 1. ACCESS TO SITE RESTRICTED Q20ATE (e 03 AGENCY
04 DESCRIPTION

N/A

01 T 2. POPULATION RELOCATED 020ATE o 03 AGENCY
04 DESCRIPTION

N/B

01 X 3. OTHER REMEDIAL ACTIVITIES O20ATE e e C3 AGENCY.
04

The process sewer line at Building 356 has been plugged at the building, in order to
eliminate continued flow into the 1ine. NASA has flushed the line and sampled the
effluent; only trace amounts of Freon 113 detected. NASA is in the process of )
installing slip-1inérs in the sewer lines and is proceeding with plans for a remedial
investigations, risk assessment, source control corrective action and groundwater
treatability study. NASA JSC initiated negotiations with EPA and TWC in October 1987
for a remedial investigation of the area.

M. SOURCES OF INFORMATION Crv soecrc oiorences ¢ ; v'ore was somoe snaiyss moonts)

1) Interview with John Herrmann, NASA-JSC on 2/24/88.
2) Subsurface Occurrence of Freon 113, Thermochemical Testing Area,
NASA-JSC; Ebasco Services, Inc. (October 19, 1987).

EPA FORM 2070-93(7-81)



a . POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
\""EPA SITE INSPECTION REPORT . 01 STATE] 02 SITE NUMBER
PART 11 - ENFORCEMENT INFORMATION 1X 18800016125

X. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION Z YES < NO (See Be]ow)

02 DESCRIPTION OF FEDERAL. STATE. LOCAL REGULATORY ENFORCEMENT ACTION

The Texas Water Commission (TWC) concurred with the NASA recommendations and
schedule of implementation for the proposed source control corrective action,
release risk assessment, preliminary remedial investigation and groundwater
treatability study. The TWC also recommended that the upper sand unit

(12 to 18 feet below land surface) be included in the investigation. The final
report is to be submitted to TWC by June 15, 1987.

The Environmental Protection Agency, Region VI recommended that a shallow well.
(10 feet) be installed in the vicinity of MW-32, a well survey be conducted to
determine the use of the 60-foot sand and the contined monitoring of all well.

(See Attachment E)

L. SOURCES OF INFORMATION (Cre soecsx roterences o T 31810 "eat 3aM0Ie SNSlySis. MODOITS)

1) Letter to Mr. K.B. Gilbreath, NASA-JSC from Mr. S.B. Poel,THC-Hazardous and Solid
Waste Division; February 4, 1988.

2) Letter to Mr. K.B. Gilbreath, NASA-JSC from Mr. R.E. Hannesschlager, EPA-Superfund
rcem ranch: November 27, 1987.

EPA FORM 2070-13(7-81)




ATTACHMENT A
Part 3-II(B). Surface Water Contamination (continued)

Samples are analyzed for metals, pH, cyanide, phenol and coliform
bacteria. All potentially contaminated nmoff from the TTA is carried
to a collection facility where it is sampled prior to discharge to the
sanitary system. '

Part 3-V. Sources of Information (continued)

3) 1987 Quarterly Groundwater Monitoring Reports, NASA JSC.
Prepared by Kelsey-Seybold Envirommental Health Laboratory
(Attachment C).

4) N.I. Sax, Dangerous Properties of Industrial Materials, Sixth
Edition, Van Nostrand-Reinhold Company; 1984.

Part 5-I1 Drinking Water Supply (continued)

The primary source of drinking water for JSC is treated surface water
(Lake Houston and Trinity River) supplied by the City of Houston
through the Clear lLake City Water Authority. JSC maintains two
on-site potable water wells for emergency use only.

Part S5-III. Groundwater (continued)

The aquifer of concern is at a depth of approximately 60’ below ground
surface. The potential yield is unknown, however, the aquifer is
characterized as follows:

Direction of flow = E — NE

Piezometric surface = +10’ below ground surface
Aquifer thickness = +30 feet

Average transmissivity = 1.67 sg aw/sec
(Source: Natural Soil Services, 1986)

Clear Lake and Forest Iake may be hydraulically connected to the 60°
aquifer. No wells are known to be completed in the 60’/ aquifer in the
vicinity of the site (other than site monitor wells).

The potential yield of the primary aquifer of concern is unknown. The
transmissivity has been reported as 0.18 sg cm/sec (Harding Lawson,
1985) .

Part 5-V. Demographic and Property Information (continued)

o Population with 1 mile radius of JSC Thermochemical Testing Area:

50% of Taylor lake Village Population 1,867
80% of Nassau Bay Population 5,674
30% of Clear lake Population 9,784
40% of Webster Population 1,457

18,746



5)

6)

7)

8)

9)

10)

Attachment A
(Continued)

Population within 2 mile radius of JSC Thermochemical Testing
Area:

100% of Taylor lake Village Population 3,734
60% of El Lago Population 3,094
90% of Clear Iake Population 29,244
100% of Webster Population 3,643
30% of Seabrook Population 2,232
100% of Nassau Bay Population 7,093
49,040
Population within 3 mile radius of JSC Thermochemical Testing
Area:
100% of Nassau Bay Population 7,093
100% of Taylor lake Village Population 3,734
100% of El Lago Population 5,157
100% of Clear lake Population 32,493
100% of Webster Population 3,643
100% of Seabrook Population 7,440
60% of Ieague City Population 12,511
100% of Clear lake Shores Population 1,236
73,307

(Source: Facilities Master Plan, LBJ Space Center NASA, Houston,
Texas. September 1980).

5-VIII. Sources of Information (continﬁed)

Final Part B Permit Application, Volumes 1 and 2, June 1985.
Prepared for NASA-JSC by Harding lawson Associates.

Interviews with John Herrmann and James Fowler on February 24,
1988.

Records of Wells, Drillers’ logs, Water-Ievel Measurements and
Chemical Analyses of Groundwater in Harris and Galveston
Counties, Texas. 1980-84 U.S. Geological Survey, Open File
Report 87-378. 1987.

Ground-water Withdrawals and Changes in Ground-water levels,
Ground-water Quality and land-surface Subsidence in the Houston
District, Texas, 1980-84. U.S. Geological Survey,
Water-Resources Investigation Report 87-4153. 1987.

Personal Contact, Harris-Galveston Coastal Subsidence District,
J.C. Holzshuh, Senior Hydrologist, March 1, 1988.

Geological Highway Map of Texas, American Association of
Petroleum Geologists and U.S. Geological Survey. 1973.



ATTACHMENT B

Part 1 IV(04) continued:

and Freon 113 are generated in the Thermochemical Testing Area (TTA).
Cooling tower blowdown containing chromium, copper and zinc is
chemically treated in a RCRA-exempt blowdown treatment facility prior
to discharging to a POIW. The sludge from the treatment unit is
dewatered in concrete beds prior to offsite disposal. The filtrate
from the drying beds is returned to the blowdown treatment facility.

Part 1 IV(05) continued:

Diesel and JP-4 fuels were burned in an earthen pit north of Building
358 for fire fighting training. Depth to the groundwater aquifer is
between 60-70 feet. This pit is no longer used for fire training.
Analytical results of a composite surface soil sample and a surface
water sample from this pit are provided in Attachment C. Numerous
waste spills have been documented in NASA JSC Incident Reports (See
Part 3 II(m)). In the past, Ditch 25 has received spill runoff and
the discharge of spent processing solutions and wash water from the
Photographic Sexrvices Division ILaboratory. Controls have been

Part 3 II(A) continued:

in the TTA indicated that the subsurface contamination occurs near the
Building 356 undergrourd sewer line. NASA-JSC has initiated
additional investigations and corrective action measures for the TTA.
The plans for these investigations have been submitted to the EPA and
the Texas Water Commission.

Part 3 II(B) continued:

metals, pH, cyanide, phenol and coliform bacteria.

Part 3 II(M) continued:

response activities were documented in incident reports. Three spills
from the Building 8A hazardous waste tanks occurred on March 18, March
24 and April 3, 1980 from over topping the tanks. Separate incident
reports indicated the maximum volume of spilled liquid was between 50
and 100 gallons per incident. The tank at Building 358 used for
treating hydrazine waste overflowed on April 4, 1981. See Attachment
F for copies of incident (spills) reports obtained from NASA JSC
files. Sample analysis data from the Building 338 sand blasting area
are provided in Attachment C.
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ATTACHMENT C

NNASN

National Aeronautics and Space Admirustrauion
Lynden B Johnson Space Center

ENVIRONMENTAL HEALTH LABORATORY ANALYSIS REQUEST

Requedrer Organazation Mail Code fnone
'd
~Taen Vi S4 IJ 0~ | 33/19
Sample Description
) Offsuite Laboratory Purchase Order Number

" %tr\k

“BOIE prvihonsn ond

Sampling Frequency

C—_

Collection Date(s)

) V . < " Date Recgr
b 54 Kooy ssa | T3 (] S F)
Analyus Required (Specification Reference) U HW/\‘Q@’ V+. 'qa Results A l"t,uq /K CA, @, S 2./49 /8
Log No. 1'96 Sample No. § < 0 Lr‘% ® _7
Source’ € e’
Analysis 6(5/}% /‘“:‘ Cr 29 6 -r'Q ss@ /‘3 a/’
&
Ao Pb 97 ?
Mgt 1003 hs <o .
Miwsr 11,40 E‘*— 2251%36 ‘\ T 12-12
W P ke O ]
199 /K U0 ke <otqh
Log No l Sample No & <o, i ' Cg/ o2 ()’
e B’n %m Cr 18. % 2
P 8. s,* | Be ©.47 M,
Hgh V.53 fis <O. 1”‘1 \..)2 367
B £15 \ 3 4
MJva 0.1 }“bf% 7 TLe 2t
HWW*H )‘8/\'(»8 CM'(O@S'U.Q
Log No. SampleNo Se. <O.4 *m/ i 34 0.2% " v
Source/ N - : ‘\ —-— ! ':"”3.‘0
Analysis (5 /BS M %r LS ¢‘ 3— %' | ; Q 4‘4,‘0’?,0‘ N
@C‘Cl"v J @c—wr-iﬂ ’”3 i v
5“* As <o. -Lrlﬂlla. ; T
Wy W 1089 P 4@,‘?‘:} !
Miwy 2,99 A; <O, 1.4;2 " TLE 1211
C ¢
Log No Sample No.
Sowcef

Priority Requirements: (Check One) Analyst Results Requested By- (Date)
-
Meet Disposat Confirm Spill Contract Proposal ,/a\~ / g b 7
Schedule es Clean Pending
Name/ReportResults To: "
Asbestos Handling Clearance Exposure
& Disposal Monitoring Data 9
Other: (Speify) Telephone ¥] msit code Date Reported

36 7

SD»73

ubomory\@% Eg '}/'.4 /37

Log Nos. “? B

through 120X

J5CForm 1396 (Rev Mar 87)

KASA-JSC



""NAGA

Nauonal Aeronautics and Space Adrunistration ENVIRONMENTAL HEALTH LABORATORY ANALYSIS REQUEST

Lyndon 8 Jochnson Space Center

S Maen | VRSA

Mail Code

T > |

Sample Description
Type ( ‘ 2 , I,: _ k‘(\// I Offute caboratory Purchase Order Number
idenufat: onX Jli Sampling frequency
Date Recewv

== e )

(o‘leﬂl?n D?;t:(s)/!( ,K/}

Ta-(/-%7

Analysis Required: (Specification Refenente)?( W -+ H D m

Log No. Sample No

o (0, S @w /(Mw?? P vO

Results

L et
i ™

Log No Sample No.

Source’
Analysis

Log No Sample No.

Source’
Analysis

Log No. Sample No.

Source/
Analyus

Prionity Requirements: {Check One)

eet Dispossl Confirm Spill Contract Proposa!
hedule Area Clean Pending

Analyst

Results Requested By: (Date)

13~ (€-%9)

Name Jeport fts To.
Asbestos Mandling Clearance Enposure
& Disposat Monitoring Data i
Other: {Specify) n m 1Code Date Reported

:}TV’)}

SD3D

S pe———_ 3% 7

J3C Form 1396 {Rev Mar§7)

Log Nos. % W97 through —
i

NASA-JSC



KELSEY SEYBOLD
ENVIRONMENTAL HEALTH LABORATORY
ANALYSIS REFORT
Requestors Oganization: Mail Code: Telephone:
DON MOEN NASA JIz 483-2113

Sample De;Eription

- — -

Sample Type: Scurce:

CONTAINMENT WATER B258 FIEE FPIT

Collection Date: " In-Lab Date: T
12-11-87 12-11-87

SAMPLE ANALYSIS ATTACHED

Feport To: Organization:

WARREN SFROUL HELSEY-SEYBOLD

Mail Code: T Telepho;§= T - T -
SD23 483-6472

{_ ///%_7__ LAE SUPERVISOR

AFFPROVAL :




Laboratory Log #1197

Se (Seleniumd <0.05 mqg/l

Mn (Manganese) 0.022 mg/l
Zn (Zinc) 0.015 mg/1
Cr (Chromium) <0.01 mg/1l

Fb (Lead) <0.05 mg/l

Fe (Iron) 0.484 mg/l
Ni (Nickel) <0.01 mg/l

Cu (Copper) <0.01 mg/l

As (Arsenic) 0.079 mg/l
Ba (Rarium) <0.01 mg/l

Ag (Silver) <0.05 mg/1

Cd (Cadmium) <0.01 mg/l

Be (Beryllium) <0001 ma/l

Tl (Thallium?l <0.07 mg/l

Ho (Mercury) <2 ua/l




Laboratory Log#1197

Vinyl CThlaride

"1, 1-Dichloroethylene
Trans—1,2-Dichloroethylene
Benzene

Fluorobenzene

Di fluorobenzene
Trichloroethylene
Trans—1,3-Dichloropropene
Toluene
Tetrachloroethylene
Chlorobenzene
Ethylbenzene
Meta/Fara-Xylene
Ortho—Xylene
1,3-Dichlorocbenzene
1,2-Dichlorobenzene

1,4-Dichlorobenzene

~

P

5.0

5.0

5.0

5.0

5.0

L S 1 B ) RS 4 B & B 4 EJI EJ'I E.ﬂ _Ul
o o o ©o ©o o °o © ° O©

- et



Laboratory Log#1197

—— ——

Chloromethane

Br omomethane
Chloroethane
Trichloroflucromethane
Refrigerant 113/22
Methylene Chloride
i,1-Dichloroethane
Chloroform
1,1,1-Trichlorcethane
Carbon Tetrachloride
1,2-Dichlorocethane
1,2-Dichloropropane
Bromodichloromethane
1,1,2-Trichlorcethane
Tetrachlorocethylene
Chlorodibromomethane
Bromaform

1,1,2,2-Tetrachlaroethane

w

w
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w

n

a wm
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. . T _JSCHW
Medical Support Services NASA-Johnson Space Center o
Houston, Texas 77058 L{ %

713/483-4111
. 't ﬁt r
7’1M"’3 W [ g/

AF3 15 oy

Kelsey-Seybold Clinic, P.A.

SD23(1)
ES-87-22 ATTACHMENT D
"T0: Technical Manager/SD24
Contract NAS 9-17070
THRU : Project Manager/SD22

FROM: Deputy Project Manager/SD23

SUBJECT: First Quarterly Report for Groundwater Monitoring Program,
January, February, March 1987, NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste
permit, samples were collected from fifteen (15) wells placed around the
waste storage tanks at Buildings 227, 9, 8a, 17. Seven (7) new wells in
the Building 358 and TTA areas were not monitored because access road-
ways have not been installed. The samples were analyzed for potability
parameters, groundwater quality indicators, JSC site specific parameters
a:g toxgc organic pollutants (EPA priority pollutants). Results are
attached.

Priority pollutants and three (3) turbidity measurements were analyzed
by PSI Laboratories. All other analyses were performed by EHS.
Specific conductance, pH and hydrazine were measured in the field with-
portable instruments. Water depth was measured in each well and the
well headspace was tested for aromatic hvdrocarbons using MSA detector
tubes (none were found) prior to well purging. Each well was purged at
leas} three (3) casing volumes of water (below the miser) before
sampling.

The upgradient wells were analyzed for all priority pollutants. Down-
gradient wells were checked for volatile priority pollutants during
trihalomethane analysis. All wells were tested for pesticides and herbi-
cides. The actual turbidity readings of tested wells will be listed with
the other wells designated less than 5 NTU by visual inspection.

Endrin and methoxychlor were detected in small amounts in monitoring

weél?Z(M.H.) 4 and 14 and Silvex (2, 4, 5T-P) was detected in M.W. 11
an .

Of significant importance, trichloroethylene was detected in M.W. 12
and 11 downgradient from the 8a tanks. The higher concentration was
in MW, 12 (the nearer well). The sampling depths of these wells is




Sp23(1) , 2 .
ES-87-22 /

Subject: First Quarterly Report for Groundwater Monitoring Program,
January, February, March 1987, NASA/JSC.

- slightly less than 80 feet and the ground strata in that area has approxi-
mately 50 feet of low permeability clay overlay. Further investigation
should be made of possible contamination sources.

Dowis C. Atkins, Jr.
DCA/WWS/js
Distribution:

S22 /Walter R. Hein, M.D.
~—>= JJ12/John Herrmann (2)

Files (8)
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NASA-Johnson Space Center
Houston, Texas 77058

713/¢'183-4111 . MWI#U &5@’2

JUL 9 1987

Technical Manager/SDZ4
Contract NAS 9-1707

THRU: Project Manager/SD2

FROM: Deputy Project Manager/SD23

: | + SUBJECT: §ecopdfuart&rlysReport for Groundwater Monitoring Program,
i§ ' : April, May, June 1987, NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste

permit, samples were collected from twenty-two (22) wells placed around waste
storage tanks at Buildings 227, 9, 8a, 17, Thermochemical Test Area

(TTA) and 358 waste storage area. The seven (7) new wells in TTA and

358 areas were accessible at the time of sampling so they were monitored

for all parameters for the first time. All wells were analyzed for
potability, groundwater quality indicators, JSC site specific parameters

and toxic organic pollutants. Results are attached.

EPA Priority Pollutants were done on four (4) upgradient wells only by
PSI Laboratories. Five (5) turbidity measurements were made by PSI on
wells which appeared to be over 5 NTU turbidity. All other analyses
were performed by EHL. Specific conductance, pH, temperature and
hydrazine were measured in the field with portable instruments. Water
deoth was measured in each well and the well headspace was tested for
aromatic hydrocarbons using MSA detector tubes (none were found) prior
to well purging. Each well .was purged at least three (3) casing volumes
of water (below the miser) before sampling.

Uogradient wells were analyzed for all priority pollutants and downgra-

dient wells were checked for volatile priority pollutants only during

trihalomethane analysis. All wells were tested for pesticides and

herbicides. The actual turbidity reading of tested wells are listed

with the other wells designated less than 5 NTU by visual inSpection.

S ns 3
4 Trichloroethylene was detected again in M. w 11 and M.W.,12 in approxi-
3 matgly_;ng,§gme,goncentrations as the first 2en
] 4, ,2r rr.i, _ RS TSN .

ﬁ e

of the new downqradient wells (M.W. 33, 34 and
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ﬂ[f;ébc;ﬁd:hdértefly Report for Groundwater Monitoring Program,
“April, May, June 1987, NASA/JSC.

This contamination appears to have significantly increased the TOx of

i S this well over other wells in the area. Small concentrations of other
i . chlorinated hydrocarbons were also detected in M.W. 32. A small amount
: of Refrigerant 113 was also found in M.W. 36. All other parameters

i

appear at usual concentrations for all wells.
1 ot Lo VA

Dowis C. Atkins, Jr.

DCA/WWS/]s
Distribution:

SD/Walter R. Hein, M.D.
JJ12/dohn Herrmann (2)
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Medical Support Services NASA-Johnson Space Center
Houston, Texas 77058
713/483-4111

Kelsey-Seybold Clinic, P.A.

-5D23(1)

ES-87-57

TO: Technical Manager/SD24\ ¢
Contract NAS 9-17070

THRU: Project Manager/SD22

FROM: Deputy Project Manager/SD23

SUBJECT: Third Quarterly Report for Groundwater Monitoring Program,
July, August, September 1987, NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste permit,
samples were collected from twenty-two (22) wells placed around waste
storage tanks at Buildings 227, 9, 8a, 17, Thermochemical Test Area (TTA)
and 358 waste storage area. All wells were analyzed for potability,
groundwater quality indicators, JSC site specific parameters and toxic
organic pollutants. Results are attached.

EPA Priority Pollutants were done on the four (4) upgradient wells by PSI
Laboratories. Five (5) turbidity measurements were made by PSI on wells
which appeared to be over 5 NTU turbidity. All other analyses were per-
formed by EHL. Specific conductance, pH, temperature and hydrazine were
measured in the field with portable instruments. Water depth was measured
in each well and the well headspace was tested for aromatic hydrocarbons
using MSA detector tubes (none were found) prior to well purging. Each
well was purged at least three (3) casing volumes of water (below the
miser) before sampling.

Upgradient wells were tested for all priority pollutants and downgradient
wells only for volatile priority pollutants during trihalomethane analyses.
All wells were tested for pesticides and herbicides. The actual turbidity
reading of tested wells are listed with the other wells designated less
than 5 NTU by visual inspection.

Two acid extractable phenolics were detected in the low parts per billion
range in several wells. These are not believed to be a new occurance

but due to lower detection limits of the test over previous analytical
results. Gross Alpha counts of three monitoring wells (11, 12 and 15)
are over 5 picocuries per liter allowable for drinking water.
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SD23(1)
ES-87-57

subject: Third Quarterly Report for Groundwater Monitoring Program,
July, August, September 1987, NASA/JSC.

Delineation and identification of which Alpha emitting agents are
present will follow at a later date. The slight trichloroethylene
contamination in Monitoring Wells 11 and 12 has diminished to near the
reporting limit. Refrigerant 113 (1,1,2-trichloro-1,2,2-trifluoroethane)
in Monitoring Well 32 has diminished to less than one part per million;
however, it is higher in Monitoring Well 36 (which is downgradient of
Monitoringlwell 32). All other parameters appear at usual concentrations
for all wells.

Dowxs C. Atkins, Jr

DCA/WWS/js
Distribution:

SD22/Walter R. Hein, M.D.

—> 3J12/John Herrmann (2)

Files (5)



Medical Support Services NASA-Johnson Space Center
Houston, Texas 77058
712/483-4111

_ Kelsey-Seybold Clinic, P.A.

§D23(1)

ES-88-01

T0: Technical Manager/SD24
Contract NAS 9-17070

THRU: Project Manager/SD22

FROM: Deputy Project Manager/SD23

SUBJECT: Fourth Quarterly Report for Groundwater Monitoring Program,
October, November, December 1987, NASA/JSC.

In accordance with the JSC Part B Application for a hazardous waste permit,
samples were collected from twenty-two (22) wells placed around waste
storage tanks at Buildings 227, 9, 8a, 17, Thermochemical Test Area (TTA)
and 358 waste storage area. All wells were analyzed for potability,
groundwater quality indicators, JSC site specific parameters and toxic
organic pollutants. Results are attached.

Base Neutral EPA Priority Pollutants were done on the four (4) upgra-
dient wells ty PSI Laboratories. Turbidity measurements were made for
the first time on all wells by EHL. All other analyses were conducted

by EHL except specific conductance, pH, temperature, and hydrazine which
were measured in the field with portable instruments. Water depth was
measured in each well and the well headspace was tested for aromatic
hydrecarbons using MSA detector tubes (none were found) prior to well
puraing. Each well was purged at least three (3) casing volumes of water
(below the miser) before sampling.

Upgradient wells were tested for all priority pollutants and downgradient
wells only for volatile priority pollutants during trihalomethane analyses.
All wells were tested for pesticides and herbicides.

Five Monitoring Wells (6, 13, 15, 31 and 33) significantly exceeded tur-
bidity maximum of 5 NTU for valid sampling. Five wells (4, 6, 34, 35,
and 36) contained low levels of the pesticide Endrin. Monitoring Well
#32 continued to show significant Refrigerant 113 contamination (EHL



SD23(1)
ES-88-01

Subject: Fourth Quarterly Report for Groundwater Monitoring Program,
October, November, December 1987, NASA/JSC.

analysis confirmed by PSI Laboratories) and also slightly exceeded Gross
Beta radiation limits for drinking water. All the above anomalies are
highlighted in the body-text of the report. All other parameters appear
at usual concentrations for all wells.

Dowis C. Atkins, Jr.
DCA/WWS/js
Distribution:

SD22/Walter R. Hein, M.D.
JJ12/Jdohn Herrmann (2)

Files (7)



Medical Support Services NASA. "nson Space Center
Housltc. .. Texas 77058
713/483-4111

ATTACHMENT E

“Kelsey-Seybold Clinic, P.A.

SD23(I)- : FEB 2 .-..
IK-87-09
TO: Technical Manager/SD2
Contract NAS 9-17070 -
THRU: Project Manager/SD22
FROM: Deputy Project Manager/sD23

SUBJECT: Ambient Air Quality Status Report for 1986, NASA-JSC.

Attached is subject report for suspended particulate matter
at JSC. A total of twelve (12) samples were collected and
analyzed. Results show the ambient air quality to be within
the Environmental Protection Agency (EPA) pgimary standard of

260 micrograms per cubic meter of air (ug/m”) for a 24-hour
average. The annual geometric mean is within the EPA standard

of 75 ug/m3.
. ] %;,4
/%WW /' pw, ¢

Dowis C. Atkins, Jr.
DCA/KLB/kt
Distribution:

SD22/Walter R. Hein, M.D.

-»JJ/John Herrmann

Files (6)



SD23 (1)
IH-87-09

Subject: Ambient Air Quality Status Report for 1986, NASA-JSC.
Ambient Air Quality Status Report

Suspended Particulates Concentration
NASA-JSC ’

Micrograms Per Cubic Meter

Sample Date of Air (uq/m3)
16 Jan 1986 - 23.2
20 Feb 1986 99.4
20 Mar 1986 : . 69.5
22 Spr 1986 ' 30.5
20 May 1986 38.7
25 Jun 1986 45.5
22 Jul 1986 . 36.5
27 Aug 1986 65.2
17 Sep 1986 34.4
17 Oct 1986 ' 45.5
21 Nov 1986 31.8
31 Dec 1986 . 9.5

*Sampler located on roéf of Building 37.



SD23(I)
In-87-09

Subject: Ambient Air Quality Status Report for 1986, NASA-~JSC.

Ambient Air Quality Status Report

Summary of Results
NASA-JSC

Summary

High

Low

Arithmetric Mean

Annual Geometric Mean (For 1985)
Annual Geometric Mean (For ]986)

Standard Deviation

Concentration of
Particulate (ug/m3)

99.4

9.5
44.1
38.2
33.9
23.9



ATTACHMENT F-

PAN AMERICAN WORLD AIRVAYS, INC.
INCIDENT REPORT 80-26

DATE: May 1, 1980 TiME: 1030
LOCATION: Ditch 25, Southside radar range

TYPE OF INCIDENT: Fish Kill
BRIEF DESCRIPTION: Approximatély 100 weak fish were found dead or dying,

_ characteristic of insufficient dissolved oxygen conditions.

REPORTED B8Y: L. B. Copeland PAA
WITNESSES: led Stegant, K-35

NASA REPRESENTATIVE ADvisSgp: Don Moen JJ2 TiME: 1040

B. McCoy 1030
M & O CONTRACTOR REPRESENTATIVE ADVISED: . : TIME: .

CIRCUMSTANCE THAT CAUSED INCIDENT:Actual cause unknown until test results are
available. Investigation is being made by Ted Stegant for possible run-off of

insecticides from Wednesday morning spraying prior to rain.

CORRECTIVE ACTION TAKEN: No clean up action necessary

PROBLZMS ENCOUNTERED: None

DOCUMENTAT ION: ANUALS, ETC.)

ORIGINATOR: DATE s 5-1-80

DEPARTMENT HEAD: -9 2 DATE: —

MANAGER, M 2 O sssvxcss:_M___r__bmm

. g

FORM PAA-200-8

\Y
.
)
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PAN AMERICAN WORLD AIRWAYS, INC.

INCIDENT REPORT

pATEs.  April 24, 198] TiME: 1330 hours.
LOCATION: B-326 Laydown yard - Kut Rite Area.
TYPE OF INCIDENT: Chemical Spill

BRIEF DESCRIPTION: concentrated.Bromacil spilied during.transfer from drum
container to applicator. '

REPORTED 38Y: Ray Myers JJ3

WITNESSES:
NASA REPRESENTATIVE ADV1ISED: D. Moen TiMg: 1330
M & O CONTRAGCTOR REPRESENTATIVE ADVISED:B- McCoy TiMgs 1325

CIRCUMSTANCE THAT CAUSED INCIDENTg Thirty five yallons of concentrated
Bromacil was spilled from a drum during transfer to the vehicle applicator.

CORRECTIVE ACTION TAKEN: Twenty-two bags of absorbent material (28.6 cubic feet
was spread over the entire area, thoroughly mixed, picked up and placed on plastic.

A cover was applied for rain protection., Surface restored to normal. The

contaminated absorbent will be used along fences.

PROBLEZMS ENCOUNTERED: Material very toxic to both animal and plant life.
Clean-up had to be performed jmmediately to prevent soil penetration and run-off

from oncoming rains { See attached).

DOCUMENTATION: (LOGS,CHARTS,MANUALS MRSO # 23194

ORIGINATOR:_Bobby E. McCoy paTe: 4-24-81

DLPAWTb VT HEAD: o DATE:

MANAGER, M & O SESVICES: /ﬁ;/r/ umz:_él@lﬁé__

FORM PAA-200-8 ' NASA-JSC
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o PAN AMERICAN WORLD AIRVAYS, INC. BI_SM
. INCIDENT REPORT =

paTE:__June 18, 1981 TIME:__1400 HOURS Fre=
LOCATION: Building 358 - Storage yard.
TYPE OF INCID=NT: Chemical Spill
BRIEF DESCRIPTION: yigh-density solvents spilled all over one laborer, R. Vega$,
onto left arm of C. Duhon and onto the asphalt. R. Vegas experienced temporary

blurring of vision.

REPORTED 3v: C. Duhon
WITNESSES: (. Duhon

NASA REPRESENTATIVE ADV1ISED;  D. Moen, JJ-2 TiME: 1550

M £ O CONTRACTOR REPRESENTATIVE aDviscp: B. McCoy  pimg; 1410

CIRCUMSTANCEZ THAT CAUSED INCIDENT: Hechanical rupture of drum head resuited
from impact of high-density solvents splashing against highly-rusted metal,

during transfer from pallett to cart.

CORRECTIVE ACTION TAKEN: R. Vegas was transported to first aid for treatment
of eye irritation. Sorball was spread to absorb 1iquid solvenis. HWork order

‘written to reposition safety shower for greater accessibility.

PROBLEMS ENCOUNTEReD: Safety shower was difficult to activate.

DOCUMENTATION: (LOGS,CHARTS,MANUALS, =TC,)_Photographs,

| L thall
ORIGINATOR: _C: Anderson do;‘nﬁf)«@q{é,ém\_ @u(’%{.’ads 6-19-81

DEPARTMENT HEAD: _-CATE:

2 TN
.'i‘/ )
MANAGER, M & O SERVICES: :”r/r,_/é/  UATE: 49C e £

4

FORM PAA-200-8 NASA-JSC
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PAN AMERICAN WORLD AlRWAYS, INC. 86-12
INCIDENT REPORT

DATE: 2 —25-St Tive: Lot morvmag ~ dedocted of 10w
LocaTION: Bidg =22 Send Talter bran ot Wedpe— treatina D; n{
TYPE OF INCIDINT: Sjucige <o Zacdew:s ble ot Gl

BRIEF DESCRIPTION: | ye qe _Ei water- Ho U\fj PJ-»nJ"d M%-c)
the Cact <ide of ‘H\L <.a~d (— Lo = Dacin ove,s (—Lowerl
oJou the u)v“\‘ qa"*‘k. cancl onde "‘\lr\i‘ CG‘U&'« ey PLJe mex"i"

e ey O oL R Aol -t WJdut ¢ e Co\ b
REPO‘R?ﬁb a\' «u\ :\EB l'.'cu.l WO fmrviie.y WA UESCIEC b

WITNESSES: TNn 4 AMMW‘\. 4 TN m-\vxto,(- Joo. Gold ean el
Mevtice tYavf Dow iy

NASA REPRESENTATIVE ADVISED‘*JChI\ H Crwnanyy TIME: \\ &G

M i O CONTRACTOR REPRESENTATIVE ADVISED: ) Yoxuol€¢ TIiME: 045

CI1RCUMSTANCE THAT CAUSED INCIDENT: '—he JL.!«.‘(Q(J D yn\a "'Hu—'i‘ CUMP
‘{L I'he _x-v\(‘& bd-was LS D sJ v Opérl-'«h,oA o.,\ 'Hmo eve ;\\l\“
ef Feb z4th 8 weao n\«(‘\mr}c’a“q te fH+ oo cefion
OYLg— i\lq ni .C;Ou\:."’(‘w\l“.s C{Ut w\ql -\—h'@ nerxt wmeo HH’\H el O

Pt ren G‘\IGF’ ﬂL o o chiscooviacl t’{— COrrEe \‘4—(‘/ o_'i"o.pp_;r,,\
e 20 Tep 2sth
CORREGTIVE ACTION TAKEN : :MSlucdge. hes peen Qlesned vp ¢l

[‘J\"(‘nvnww-{"@] SC‘:\\ t> be’w\t-L\‘Pm.()J@fl 'lal"éuu AT f..\.‘l'?'f f ) h_g(fr
P hée heol h»c—’mp)ws\:s 1 e \rﬂj}"r{‘mw(_c’_ cvf-
"'hdﬂmq (’{“f B—'mp; (x-\"@vwl C‘técu bh €4 S\-‘\,\i‘ o he\mw;
OPerete - x :\'a. Tal andd Shet off the Pumps 1 € ecdels fronell

\.lm Xv\ 15 Y "2

ROBL NS ERCOUNTERE D e Mg g < o€ n.\ﬂ Conctrmuwted
Sl \ ha-' VeLA v, nolca| cFr-v.n “+heo <o

DOCUMENTATION: (LOGS,CHARTS,MANUALS, ETC.)

‘//7 ‘ s Ve
ORIGINATOR: K'((/ L

DATE: =S =

-/\

. £ ) ’ A <,

DEPARTNINT HEAD:_ Lo (,k (/\/; 5/}, paTE: L = &= F
N — )

MANACZR, M & O SERVICES: i-é(/__/»/,tf.ﬂ DATE: 2= 23" 56

p o

FORM PAA-200-8 : NASA-JSC
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Medical Support Services NASA-Johnson Space Center
Houston, Texas 77058
7137483-4111

Kelsey-Seybold Clinlc, P.A.

$p23(1)
H-86-22  MAR111986
T0: Technical Manager/SD24
Contract NAS 9-17070
THRU:  Project Manager/SD22 44—

FROM: Deputy Project Manager/SD23

SUBJECT: Chemical Spill, Cooling Tower Blowdown Pretreatment Facility,
Building 223, NASA-JSC.

Environmental Health Services (EHS) responded to a chemical spill from the
Cooling Tower Blowdown Pretreatment Facility, Building 223, on 25 February
1986. Approximately 200 gallons of treated liquid from the Building 24
cooling tower blowdown spilled from the drying beds onto a low lying area
of soil. The liquid contained high concentrations of zinc and trivalent
chromium.

Sand dikes were used to divert and contain the spill. The cleanup operation.
was conducted by pumping the spilled material back into the drying beds. In
addition, a six inch layer of soil was removed from the spill area. Workers
participating in the cleanup wore impervious boots and gloves.

The following is a summary of events that transpired after the spill. A
sketch of the area with corresponding sample locations is included as
Attachment I. Analytical results are included as Attachment II.

Tuesday, February 25, 1986 - A sample of the liquid material was collected
and analyzed for zinc, trivalent and hexavalent chromium (Sample 1). A
six inch layer of soil was removed from the spill area. Seven (7) soil
samples were collected in the area of soil removal and composited for
laboratory analysis. (Refer to Attachment I, Samples 2-8).

A composite sample was collected around the perimeter of the spill area
(Sample 10) and also from the contaminated soil that had been removed and
placed in a plastic-lined dumpster for disposal (Sample 9). A background
soil sample was collected from an uncontaminated area (Sample 11).

Thursday, February 27, 1986 - Results of the analysis showed contamination
on the perimeter of the spill area. A composite sample was collected on
the north, east, and west side of the spill area to more accurately deter-
T;n§4§he extent of soil contamination. (Refer to Attachment I, Samples
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sp23(1) - 2
1H-B86-22

Subject: Chemical Spill, Cooling Tower Blowdown Pretreatment Facility,
Building 223, NASA-JSC.

Friday, February 28, 1986 - Results of analyses showed contamination to
exist on the west side of the spill area. A six inch layer of soil was
removed in a 260 square foot area and five (5) individual soil samples
were collected along the west perimeter. (Refer to Attachment I,
Samples 15-19).

Monday, March 3, 1986 - Results of analyses show one sample (Sample 16) to
be contaminated. A six inch layer of soil was then removed in a 640 square
foot area.

After soil removal, zinc and chromium levels in cleaned areas do not signif-
icantly exceed background levels in the soil at JSC. Therefore, it is
concluded that this particular spill has been adequately decontaminated.
Beginning in April, monthly soil samples will be collected around the
Building 223 Cooling Tower Blowdown Pretreatment Facility and analyzed for
total chromium, hexavalent chromium, and zinc.

. :
ol 0#ES ()
Dowis C. Atkins, Jr.
DCA/MEW/kt
Distribution:

SD22/Walter R. Hein, M.D.

~—>JJ/John Herrmann

JJ/Don Moen

Sam Calanni, Pan Am
Jim Fowler, Pan Am

Warren Sproul, EHL

Files (4)
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Chemical Sp1il
Cooling Tower Blowdown Pretreatment Facility
Building 223, NASA-JSC

N ARVIILINGE 8

Soil removal area
25 Feb 86

Sampling locations
25 Feb 86

Soil removal drea
Feb 86

Sampling locations
27 Feb 86

Soil removal area
28 Feb 86

Sampling locatfions
28 Feb 86

1/2-inch = 10 feet
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SD23(1) : E ATTACHMENT 11
1d-86-22

Analytical Results
Chemical Spill
Cooling Tower Blowdown Pretreatment Facility
Building 223, NASA-JSC

Concentration in mg/Kg of Soil
(Unless otherwise noted)

Hexavalent Irivalent

Date Sample Type Sample # Chromium Chromium Zinc
2-25-86  Spilled liquid {grab) 1 <.05 mg/L* 557 mg/L 307 mg/L
2-25-86 Soil (composite) 2-8 . 17 40
2-25-86  Soil (composite) 9 148' 111
2-25-86  Soil (composite) 10 500: 490!
2-25-86 Soil (background composite) 11 7 15%
2-27-86 Soil (composite) . 12 410’ 480 .
2-27-86  Soil (composite) 13 16 53§
2-27-86  Soil (composite) 14 14 ‘ ssg
2-28-86  Soil (grab) 15 24; 53
2-28-86  Soil (grab) 16 238 103
2-28-86  Soil (grab) 17 21? 41é
2-28-86  Soil (grab) o 18 32 slé
2-28-86  Soil (grab) 19 17 - 67%

*Milligrams per liter.

NOTE: Soil samples were analyzed by-the Environmental Health Laboratory (EHL)
according to procedures in the EPA Manual "Test Methods for Evaluating Solid
Waste”, July 1982, by flame atomic absorption spectrophotometry.
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. PAN AM WORLD SERVICES, INC. MOEN  86-33
INCIDENT REPORT
DATE: __JUNE 9, 1986 TIME: 1400 Hrs.

LOCATION: AVE, B WEST OF ELEVATED STORAGE TANK,

TYPE OF INCIDENT: _BUILDING 24 COQLING TOWER BLOWDOWN LINE BREAK,
BRIEF DESCRIPTION: _RUPTURE IN MAIN CHEMICAL WASTE BLOW DOWN LINE FROM BUILDING 24 COOLING

TOMER TO BUILDING 223 WASTE TREATMENT SYSTEM (" Agpraxr SO0 ¢4 llens

contained _ w llin  excivsted ares )

REPORTED BY: __ MR. LUEHKLE
WITNESSES: C/0 MAY - W/WW OPERATOR MIKE MORRISON

. {
NASA REPRESENTATIVE ADVISED: _MR. DON MOEN/MR—s=rermmmmn K M= fvay TIME:
M & O CONTRACTOR REPRESENTATIVE ADVISED:JIM FOWLER/MR, GOLDEN/ABADIE  TIME:

CIRCUMSTANCE THAT CAUSED INCIDENT: CONTRACTOR EXCAVATING TRENCH FOR NEW CABLE STRUCK AND
RUPTURED ABOVE STATED BLOWDOWN LINE.

CORRECTIVE ACTION TAKEN: SECURED ALL MAIN VALVE & SWI
INSTALLED/PLUGGED RUPTURED LINE. REMOVED ALl CONTAMINATED LIQUID FROM RUPTURED AREA BY

PUMPING INTO DRUMS. PAA SAFETY DIVISION & ENVIRONMENTAL DIVISION SUPPORTING ACTIVITIES.

,S:zqgéa ﬁém éx EHN| .qo;&i ey Nt . 4 2. lptn L. 14

.Sﬁ; l NMDHK[
PROBLEMS ENCOUNTERED: P

DOCUMENTATION: (LOGS, CHARTS, MANUALS, ETC.) —_UCS - C/0 - Supv.

ORIGINATOR: John D, Pohler DATE: - §/9/86

DEPARTMENT HEAD:/><- N ZLQQ“-\ TR  pare: & /'0/8,6
7 .
MANAGER, M & O SERVICES: Qﬂ.&&w pate: G //l/ £6
dd

ORM PAA-200-8 ) NASA-JSC
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JJI=-86~040 DEC-3 1 1386
Texas,Hater Conmnmission
Attn: Mr. HMerton J. Coloton
Chief, Enforcensnt Seotion
Hazardous aend Solid Waste Division
P. 0. Box 13087, Cespitol Staticn
Austin, TX 78711
Dear Mr. Coloton,
In accordance with Section 335.137 of the Texas Administrative
Code, the Johnson Spece Center (JSC) is submitting a written
report within fifteen (15) deys of the activation of our
Environmental Emergency and Comntingency Plan.
1. Néme, address, and telephone number of owner/operator:

HASA Johnson Space Center (TX71022)

2101 HASA Road 1

Houston, TX 77058

713-483-3120
2, Hame, address, and teslephone number of facility:

Sane as above.

3. Date, time, and type of inoident:

On Tueaday evening, December 16, 1986, at about T7:30 p.n.,
the on-duty operators of the Wastevater Treatment Facility
identifled a leazkage of concentrated sulfuric acid from the
suction~-side fittings on one of the chemical punmps in the pump-
roon at bullding 223 located on the premises of JSC,

k. Nature and quantity of material invelved:

Approximately 500 gallons of sulfuric acid were spilled, h
based both on visual) observation and subsequent inventory
reooncilistion., Sulfurioc acid is extremely corrosive, reacts
violently with water, and is acutely toxic to fish and wildlife
in very low concentrations, :

S« Extent of injuries:
Nono -
cooE  * JILJpe_ | JI/IxM | JA/GEM
. CONCUR| INITIALS P

el
DATE - ,z,éﬁj s fse

Ve

NASA FORM 1267 For 17 2 ~+0US ENITIONS MAY BE USED. . v OFFICIAL FILE COPY



6, A=sessment of actual or potential hazards:

A1l of the spilled material was conpletely contained on the
premises of JSC, with no threat to waters of the State, The acid
ehtered a drainage ditch, which was successfully blocked off
before neterial could migrate beyond the facility boundary. The
pB of drainage ditches leading offsite were monitored continually
to verify containment.

7. Estimated quantity and disposition of material:

The initial response, following containment of the drainage
ditches involved, was to utilize copious amounts of water to
mitigate imminent endangerment to response personnel, Water was
used to flush the acid intec a containment areea, and this water
was evacuated by a vacuum truck, Approxinpately 30,000 gallons
of this low pH water were taken to a secured wet well for pH
adjustment and subsequent discharge to the Clear Lake City
Water Authority WHastewater Treatment Plant, In addition,
about 20,000 gallons of conteminated rainfall were intercepted
and pumnped to the wet well for pli ad justment prior to .
discharge to the sanitary sewer system. The remaining soils
were initially neutralized with a weak base, namely lime, and
subsequently nsutralized with sodium hydroxide in order to get
the material i1nto a more workable state, i.e., in the range of
a pH of 1.5 - 2.5, Contaminated soils were then excavated
from the drainage ditch to approximately 2 level of 18 inches,
in order to attain a pH reading of not less than 5.
Approxinmately 72 oubic yards of contaminated soils were
ahipped as hazardous waeste to the Chemical Waste ianagement
Landfi1ll in Carlyss, Louisians.

The spill was apparently caused by a falled fitting on the
suction side of one of the chemiocal puups. The situation was
exacerbated by the operatorst failure t0 follow presoribed
standard operating procedures for routine inspection of the
plant. In order to avoid recurrence of this incident, the
following steps have been undertaken:

1, Standard procedures are being re-evaluated, and formalized
inspection logs will be incorporated into the procedure, in order
to ensure better documentation of facility inspsections,

2., Better controls will be implenented to ensure the progurement
and use of proper materialas for maintenance of sensitive/eritical
equipnent,

3. A facility modification will be made to provide secondary
containment within the pump roon,

?
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4, & dezign study has been initieted to review the overall
chemical storage and delivery system for the Wastewater Treatment
Plant.

If you heve any further questions, please contact lHr. John
Herrmann, Chief, Environmental Services Office, at T13-483-3120,

Sincerely,
Original Signéd By
. E McCRIGHL

K. B. Gilbreath
Director, Center Operations

co:
H1s, Sandy Perker

Texas YHater Comuission
4301 Center St.

Deer Park, TX 77536=-6299

bee:
AC/C. L. Huntoon
Pan Am/J. F. Golden

JJ12/JPHerrmann:pjg:12-30~86:33120
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From: Deputy Project Manager/SD23

E5-rir=02

To: Technical Manager/SD24
Contract NAS 9-17070

Thru: Project Manager/ SD22

Subject: Sulfuric Acid Spill, Building 223 Cooling Tower Blowdown
Pretreatment Facility, December 16, 1986, NASA/JSC.

On the evening of December 16, 1986 sometime before 1930 hours the
number two (#2) acid pump at the Building 223 chrome treatment facility’
began pumping approximately 97% concentrated sulfuric acid out onto the
floor of the pumphouse. Estimate of the amount of acid spilled was 500
gallons. The acid flowed out the west pumphouse door and wall area into
a gravel drainage area (see map area #1). From this point it flowed into
an earthen ditch to a point approximately 15 yards south of Avenue B
where it was contained by an earthen dam (see map area #2 thru #7).

Tests conducted on the standing liquid on the morning of December

17, 1986, after initial containment efforts of the night before, showed pH.

readings ranging from 1.1 to 2.5 along the entire spill area. Numerous
readings were made using a pH probe (meter). The standing liquid was
pumped into a tanker at a point approximately 35 yards downstream from
the driveway culvert and transferred to the treatment wet well for neu-
tralization and sanitary sewer disposal.

Soil borings were made at the bottom and sides of the ditch to
determine the depth and width of the acid penetration. Measurements were
made with wide range pH paper (1-12). These borings showed that the acid
had penetrated the bottom of the ditch from 8 to 12 inches in depth;
however, it had not soaked into any of the banks of the ditches. Adjacent
connecting ditches were also analyzed for acid contamination and found to
be uncontaminated. At least 5 drums of liquid caustic and an unknown
amount of caustic from the large containment area tank were used to help
neutralize the acid spill. Contaminated soil was excavated in area #7
(sge map) by backhoe and hand shoveling at the farthest extent of the
spill and tested above pH 5 at 1700 hours on December 17 (pH 5 was used
because surrounding uneffected rainwater puddles containing decaying
leaves had a pH of 4.5 to 5.5). Gravel and soil from Section #1 was
removed on the evening of December 17 using hand shovels.
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Subject: Sulfuric Acid Spill, Building 223 Cooling Tower Blowdown
Pretreatment Facility, December 16, 1986, NASA/JSC.

Section #4 is a closed concrete pipe which the acid flowed through
to contaminate another nearby earthen ditch. Area #5a was contaminated
for approximately 3 yards and 5b less than 1 yard. Sections #2, 3, 4,
5a, and 5b were decontaminated by December 18, with the use of hand
shovels and water from a high pressure hose. Sections 2, 3, 4, 5a, and
5b held only a narrow, approximately one (1) foot wide, zone of acid
penetration into the soil. Section 6 contained an approximately 2 1/2
foot wide area of contamination which was excavated and removed by
backhoe on December 19 and 20. Waste soil and gravel was placed in
water tight metal dumpsters for hazardous waste disposal with the excep-
tion of some high water content soil which was put in a covered chrome
sludge drying bed for drying and eventual disposal.

Over fifty (50) borings and tests were made after clean-up along the
entire effected area and adjacent areas. Because of standing rainwater

in the newly dug trench this could not be completed until January 2, 1987
when the entire site was determined to be contamination-free.

Mo 0=,
owis C. Atkins, Jr.

DCA/WHS/js
Distribution:

SD22/Walter R. Hein, M.D.

——JJ/John Herrrmann ,

JJ/Don Moen
Pan Am/Jim Fowler

Files(7)
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II.

REPORT OF ACID SPILL AT BUILDING 223
ON DECEMBER 16, 1986

INTRODUCTION

The purpose of this report is to summarize the sequence of events
leading up to the acid spill at Building 223 on December 16,
1986, document the containment and neutralization operation,
establish the probable cause of the leak, summarize conclusions,
and provide action to date. The report was compiled from the
assessment reports submitted by Pan Am PMOH Managers and
Supervisors, and from the estimated volumetric loss summarized by

the NASA/Chief, Environmental Services.

SEQUENCE OF EVENTS

On December 16, 1986, the Building 24 cooling tower conductivity
readings were 2100 on the South meter and 2200 on the North
meter. These readings were sufficient to cause Pan Am operations
personnel to prepare Building 223 (Chromate Reduction Facility)

to receive blowdown from the Building 24 cooling towers.

This activity often requires the fluid in the flocculator and
outfall flume to be recirculated until a pH of 7.5 to 9.5 is
reached. This was the case on December 16. Recirculation began
at 1130 hours and was secured at 1400 hours. During this time
frame, it was necessary for the Water/Wastewater Operator to

operate the chemical pumps in the pump house in the RECIRCULATE

mode.

-1-




During the recirculation process, there was no detection of a
chemical leak. The Building 223 pump house was locked at about
1400 hours with the pumps placed in the following configuration.

Chemical/ Suction Discharge

Pump No. Side Side Power Mode
Caustic Pump #1 OPEN OPEN ON AUTO
Caustic Pump #2 CLOSED CLOSED OFF AUTO
Acid Pump #3 OPEN OPEN ON AUTO
Acid Pump #4 CLOSED CLOSED OFF AUTO
Sulfite Pump #5 OPEN OPEN ON AUTO
Sulfite Pump #6 CLOSED CLOSED OFF AUTO

At 1540 hours the second shift Water/Wastewater Operator (Kenneth
Lunday) conducted an inspection of the blowdown facility.
Procedures, at that time, required operator to verify plant
configuration was ready for blowdown. Mr. Lunday did not enter

the locked pump house.

The next site inspection was conducted at 1930 hours (four hours
later) by the Chief Roving Operator, Bill Pillers, and
Water/Wastewater Operator, Kenneth Lunday. It was at this time
that the acid leak inside the pump house was detected. Mr.
Pillers, seeing the leak from the suction side of Acid Pump #3,
closed the pump #3 supply valve and opened all circuit breakers.
He also noted the broken lines from the suction and discharge

side of pump #4 but saw no indication of leaks from those lines.



III.

After securing the suction valve for pump #3 and securing the
circuit breakers, Mr. Pillers notified the Shift Supervisor,
Lester Fuller, about 2000 hours and also notified the second
shift Mechanical Supervisor, Donnie Gray. Mr. Fuller immediately
went to B-223, directed samples be taken at various locations to
determine the extent of contamination, and coordinated placement
of sandbags to block the drainage ditch near Avenue B. About 30
minutes later (2030 hours), notifications were made to Jim
Fowler, John Herrmann, and Don Moen. These three individuals
arrived on the scene shortly after 2100 hours and took charge.
Webb Murray and Kelsey-Seybold were notified at 2150 hours at

John Herrmann's request.

CONTAINMENT AND NEUTRALIZATION

A survey of the situation was completed by approximately 2130
hours. The survey confirmed a sulfuric acid leak had occurred
inside the B-223 pump house. The acid had drained through the
west side of the building into four inches of crushed rock and
into the soil below. The acid continued to flow northward to the
edge of the building into a drainage ditch which runs in a north
easterly direction for about 50 yards, turns easterly for
another §0 yards and under a culvert, and then runs south for
about 100 yards. The material flowed through four culverts and

stopped south of Avenue B past a small culvert.




Upon inspection of the drainage ditch at about 9:30 pm sand bag
containments were found at the bend where the ditch turned south

and immediately south of Avenue B.

The acid was found all along the drainage ditch in small

poolings.

The main concern at this time was to'insure that the acid did not
travel any further down stream, and that containment was properly
established. The containment at the bend was considered in a low
area and a new sand bag dam was constructed up stream about 15
yards. At this time Bealine was requested to provide a tanker
that could handle sulfuric acid. They furnished a 5,000 gallon
stainless steel tanker. A fire hose was used to flush and
dilute the acid content in the drainage ditch. The acid and
water was pumped from the ditch into the tanker and discharged
into the B-223 wet well. Approximately 100,000 gallons of water
and acid was transferred to Wet Well #1, and held wuntil

neutralized to a pH between 6.5 and 9.5.

After the ditch was flushed (minimum of three times) and all

the water transferred to the wet well an effort was made to
neutralize the ditch with lime. Soil samples and pH readings
indicated a pH of 0 to 1 still existed. To neutralize the soil

approximately 200 gallons of 50% Sodium Hydroxide was poured into




the ditch as a means for neutralizing the acid that had leached
into the ground. Unfortunately, the effect was minimal. There

was a lot of surface reaction but very little soil penetration.

After flushing the culvert with copious amounts of water a very
low pH still existed. The silt that was in the bottom of the
culverts had absorbed much of the acid and the silt was not
being flushed out from the culvert. . To remove the silt from the
culverts it was necessary to pull the fire hose through ﬁsing a
rope and having the nozzle in a spray configuration. This
provided a short distance between the nozzle and the silt thus

forcing the silt to break up and be flushed out.of the culvert.

$4~CAJ<L¢Af(
Once this was accomplished the pH érepped immediately to a
’__’-——=—'
neutral level. 4

o

The next phase of the clean up was to remove all of the soil that
was contaminated. All the rock was removed on the west side of
the pump house and approximately a foot to eighteen inches of
soil was removed from the entire length of the drainage ditch.
This was accomplished by using a backhoe and a front end loader.
The dryer contaminated material was placed in roll offs and the
wetter material was placed on the B-223 sand beds to allow the

water to drain. The material placed on the sand beds were later

placed in roll-offs. Ten roll offs of contaminated soil were ’MAA‘JL,
transported to Carlyss, LA for disposal. //L [l% o

/\YM(?.



Iv.

After all the contaminated soil was removed, 3:00 a.m. Sunday
morning, December 21, pH tests were taken of the ditch bottom and
sides. Most of the pH readings were in a range of 6 to 7.
The bottom and sides of the ditch were then limed with 500 pounds
of lime and was allowed to sit undisturbed until the next
afternoon. All subsequent pH readings along the ditch read in

the basic range of 11 to 12.5.

The ditch was checked twice during the next two weeks and soil pH
taken. All readings continued to be in the basic range even
after a few rain showers which should have promoted leaching of

any acid left in the soil.

CAUSE OF ACID LEAK

Operations generated an SRT 23881 to repair an acid leak at Pump
#3 in Building 223. A work request (80906) was submitted
December 8, 1986, and the repair was completed on December 11.
An investigation revealed that the leak was from a connector that
coupled a 3/4-inch PVC pipe to a 3/8-inch Teflon tubing. A pipe
fitter had erroneously installed a nylon connector instead of a
TFE (teflon) connector. The connector had dissolved to the point
where an approximate four-foot head tank pressure caused
separation of the 3/8-inch tubing from the 3/4-inch supply line

and allowed acid to drain from the 3/4-inch line.




The cause and role of the broken connectors on pump #4 is not
clear. To help determine the possible cause of the broken lines
from Pump #4, an independent analysis was conducted by
Southwestern Laboratories, to determine if the failure was caused
from pressure or external stress. The report, attachment 1,
indicated the connector material analyzed was made of
acrylonitrile/butadiene/styrene (ABS) rather than Kynor. The
material was very brittle with no indications of pressure or
stress condition. Therefore the actual cause of line separation

is still unknown.

ESTIMATED AMOUNT OF ACID LOSS

The amount of acid lost is estimated to be between 369 and 479
gallons. This conélusion is based on the following. Records
indicate that approximately two feet of acid was seen in the acid
tank site glass on September 19. According to a chart maintained
in the B-223 laboratory, a two-foot reading indicates 817 gallons
were in the tank. ‘After the incident, a measurement was taken
which indicated there were about two inches of acid left in the
tank, which represents 68 gallons. The log sheets ihdicate there
were 12 blowdowns between September 19 and December 16. These
logs also indicate there were 344.25 hours of blowdown during
September 19 through December 16. Since no data was logged as to
pump settings during approximately half of the blowdown periods

two assumptions need to be considered to estimate the pump rate.



V1.

(a) Assume that the last logged pump setting is the same as
during & blowdown. If this were correct, approximately 270

gallons of acid was dispensed.
817 gallons - (68 gals. + 270 gals.) = approximately 479 gallons.

This represents a pump setting of about 50 ml/minute which is low
when compared to the average of the data actually available which
indicates an average setting of 71 ml/minute, (2) if the 71
ml/minute value is used then 380 gallons of acid would have been

dispensed during the time period of interest.
817 gallons - (68 gals. + 380 gals.) = approximately 369 gallons.

Using another approach, a first approximation calculation using
the equation established by John Herrmann (Attachment 2),
indicates that in 5.5 hours approximately 330 gallons of acid

could have drained from the 3/4-inch supply line.

These values are considered to be reasonable boundaries on the
amount of acid lost, and in terms of the neutralization effort,
the amount of soil removed, and how far the acid had

travel led.

COST OF CLEAN-UP ACTIVITIES
Total estimated cost for containment, soil removal, clean up,
acid loss and disposal is estimated to be $42,000. This is

broken down in the following manner.

-8-



VII.

1. Containment/Soil Removal

Craft M/Hrs Labor Cost Mat'l Cost Total
EV 77
MX 394
MW 56
MN 2
MA 10
MB 3
MG 9
551 $12,963 $ 1,326 $14,289
2. Clean Up
MW 90
MX 190
EV 10
290 6,815 700 7,515
3. Disposal Cost
Beeline Tanker (45 hrs.) 2,475
10 roll offs 8,000
CWM landfill 9,660
~0- . 20,135 20,135
4, Cost of Estimated ‘
Acid Loss -0- 216 216
Total Project Cost 19,778 22,377 42,155
CONCLUSIONS

Insufficient maintenance quality assurance was a contributing
factor. Even though the nylon connectors had previously been
determined as being incompatible with concentrated sulfuric acid
they had not been purged from the tool kits and bench stock as
they were acceptable for use on the caustic and sulfite systems.
Adquate procedures to insure proper use of the nylon/teflon

connectors had not been developed.

«9-



VII.

A new contingency plan had been in place but had not been
thoroughly reviewed by personnel and therefore proper reporting

procedures were not followed.

Accepted operator procedures were not totally followed. The pump

house should have been inspected when the shift changed.

Log data content and accuracy of data measurements need to be

improved.

CORRECTIVE ACTIONS TO DATE

All nylon connectors associated with the B-223 chemical pumping
system have been removed from bins and tool boxes. Only TFE
connectors will be used on the acid, caustic, and sulfite

systems.

A memorandum was written reinforcing the requirement to make the
proper notifications of a chemical spill before performing any

containment, or investigations. (Attachment 3).
Instructions have been given to the operators to maintain a
narrative log book at Building 223 which includes a preblowdown

checklist. (Attachment 4).

A list of B-223 improvement recommendations has been compiled and

provided to JJ (Attachment #5).

-10-



ATTACHMENT 1

FUTURE ANALYSIS OF TWO PIPE FITTING SAMPLES



' ; SOUTHWESTERN LABOEATORIES
S/ ‘

Materials, environmental and geotecknical engineering, nondestructive, metaliurgical and analytical services
222 Cavalcade St. ® PO. Box B76B. Houston, Texas 77249 ¢ 713/692-91%51

Report No. 87010
File No. 2-6898-00
Date: 01/21/87

Pan Am World Services, Inc.
Post Office Box 58938 .
Houston, Texas 77258-8938
Attention: Mr. Don Jeffers

Project: Failure Analysis of Two Pipe Fitting Samples
Ref: ~ Purchase Order Number 86-4830

ANTRODUCTION

One (1) - section of a pump with pieces of two fractured nipples (parts of
vhich were 1left inside the head) were received at Southwestern lLaboratories
on Jamaary 05, 1987.

The plastic components which were reportedly made of Kynar (a product of
Penrwalt Corporation) had failed in service. The pump had been used in 66
Baume sulfuric acid service for a two week iocd when failure occurred.
Service conditions were reported to be 65 temperature and ambient
pressure, however failure had not occurred while the unit was in operation.
No other operating conditions prior to or at the time of failure were
reported.

SCOPE_OF WORK

Southwestern ILaboratories was requested to conduct an investigation in order
to determine the following:

1. Nature and cause of the failure.
2. Did the failure of the fittings occur by external forces or
internal pressure.

RESULTS OF INVESTIGATION
1. Infrared Analysis

A Fourier Transform Infrared analysis (FTIR) was conducted on the black
and white portions of the failed fitting sample. FTIR analysis of the
black resin was consistent with acrylonitrile/butadiene/styrene (ABS)
copolymer. There was no evidence of Kynar detected in this sample.
The white resin portion of the fitting sample indicated that this

R 5 S

HOUSTON ® DALLAS ¢ AUSTIN ® BEAUMONT ¢ CONROE ¢ GALVESTON COUNTY ¢ RID GRANDE VALLEY ® ALEXANDRIA
SAN ANTONIO ® FORT WORTH ¢ LEESVILLE ® MIDLAND & MONRDE @ SHREVEPORT & TEXARKANA 8 SHERMAN
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material was also AES. No evidence of Kynar was cbservedinﬁuis

.sample either. It is evident from the above evaluation that the failed

fittings were not made of Kynar, as reported, rather were analyzed to
be ABS, a copolymer of styrene.

Visual Examination

A visual examination of the fitting after cleaning in distilled water
revealed that several failed pieces of the nipples were missing. Of
those that were available, all sections revealed miltiple
cracks/blisters at the inner diameter surfaces. Fracture had occurred
in a brittle manner along the longitudinal and transverse directions,
there being no evidence of overloading or overpressuring from the outer
or inner diameter surfaces of the nipple.

Scanning Electron Microscopy

The fractured specimens were examined in greater detail with the
scanning electron microscope. Figure No. 1 shows a section of a large
blister at the center with other smaller blisters and cracks on the
entire fracture surface. The fracture mode was primarily brittle,
which indicated that there was no stretching or overloading prior to or
at the time of failure. Blistering of this type indicates that the
material had experienced corrosion/degradation from the envirorment
that was present inside. All fractures were observed to have initiated
from the inner diameter surface. Figure No. 2 shows a higher
magnification view of the brittle fracture face, showing no evidence of
the material having stretched prior to the fracture. The center of the
micrograph shows a blister.

The inner diameter surface of the nipples were full of cracks and
blisters. Some of these cracks/blisters have been shown in Figure No.
3. The presence of blisters at the inner diameter surface of the
nipple indicated that the corrosion reaction had resulted in the
creation of internal forces within the material which, in turn, were
responsible for the nupture.

DISCUSSION

Failure of the submitted material occurred due to the corrosion/degradation
of the same when used with sulfuric acid.

The fitting was observedtobemadeofABSmsteadonynar as reported.
The former material has very 1little resistance to sulfuric acid unlike
Kynar, which can be safely used with this spec1f1c acid. It is therefore
quite evident that the material would corrode in a short time after being
placed in a corrosive envirorment.
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There was no evidence of any external or internal overpressure conditions
being responsible for the failure of the fittings.

OONCTIISTONS

1. Failure of the fittings occurred due to corrovsion/degradation of the
material by sulfuric acid. The failure mechanism suggested that no
external or intermal mechanical stresses had contributed to the

. Corrosion reactions within the material had caused the
blistering which created sufficient intermal stresses to cause the
fracture ard displacement of the failed pieces.

2. The fittings were analyzed to be made of ABS, rather than Kynar as
reported. ABS is not considered to be resistant to sulfuric acid.

Note: The submitted material will be discarded after a period of thirty
(30) days unless otherwise directed. :

Sincerely, JPCEXNNN

o

TN N,
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ATTACHMENT 2

)

FIRST ORDER CALCULATIONS

John Herrmann/Jim Fowler



ATTACHMENT 2
ESTIMATION OF VOLUMETRIC FLOW
LOST IN TANK INCIDENT @ B-223

J.D. Fowler's comments on John Herrmann's assumption*

Assume Hagan - Poiseville Law
Inherent Assumptions
e Frictionless Fluid
[Poor assumption, due to nature of H,SO,, but should
provide a rough estimate, on conservative side for rate
of material flow]
¢ Laminar Flow

[For small diameter tube, low, flow, not too bad an
assumption but will check validity]

e Incompressible Fluid [good assumption]

1) Q= MAaP where AP = pressure drop
8/4 L . )
a = radius at tube(i.D))
M= viscosity
L = length at tubing

For 3/4" line (o.0.)

a = 0.36 ¥ (insiDE RADIUS)
= 0.0265 ft.
2) AP= e-ﬁz _
p =hfY 571
- £ T T
Assume 5 ft. head (h,) fe——s0

[This calculation should provide a vworst case scenario, since
5 ft. head represents the initial flow condition. As material
is released, head will f 1] thereby decreasing flow rate.]

Assume 1 ft. head elevation in tank at discovery and securing
of leaking line. (h )

2
AP= P(h,—hz)j/gc



From Perry's handbook for H,S0, & 6 O°F
=14 Ib/f73

AP= 4(uy) = 456 Ibs/FT2

or 3 psi
'(Reasonable figure)
From Perry's handbook

M =55 & T=60°F

Assume equivalent flow length at 50 ft. from tank to point of -
‘x discharge.

& Substituting into 1)
JXT-% O'Z(ng ¥
[A

M < wl4se 'bf/;rjgooao Xant
Q/L.@—‘ | Q= 8_[_55:?][ TSTE<E . HSt SIE'%L ]L‘SO]

e 3
©.00251 ft /sec.

%’ .

C.CIRE gls/sec.’6
*

>
l.127 gpm. IMPLIES < 373gals LtostT in 5.5 hrs

Checking for laminar flow assumption

— @ — .copsi f1/5ec _
N =
/A 17'(721)/‘,‘ = ©.0062fl/5eC

Reynold's number

Re = 122113
7 _
= %&)(.00622,;)(11‘{%/51!) = L1477

.85
148E 7fFt-SecC

= [.147 < 2O0OO
flow is laminar

Based on foregoing, the maximum flow of material, which
would have occurred at the beginning of leakage is i.I13 gpm.

Based on records at the plant, there were 369 lo 479 aais of
acid unaccounted for since September's last gauge reading.




Hence 373* gallons could have been lost in 5% hours* assuming a 3/4 inch
diameter source line at a maximum flow rate. Indications are that two pumps may
have contributed to the flow of acid if the flow time was much shorter than 5%
hours or there was less chemical loss than estimated.



ATTACHMENT 3

TELEPHONE NOTIFICATION AND RELATED
.PROCEDURES FOR CHEMICAL/HAZARDOUS
WASTE SPILL INCIDENTS




WMEMORANDUM

™ OIVISION LOCATION [DATE:

j—2i_January 1087
. PFAOM:
CHIEF SHIFT SUPERVISOR AD PMOH - MANAGER

UTILITIES OPERATIONS

REFERENCE:

suBXECT:

Telephone Notification and Related Procedures for
Chemical/Hazardous Waste Spill Incidents

Please direct all Shift Supervisors to comply with the following telephone
notification and related procedures in the event of a chemical/hazardous waste
spill in;ident. .

In the wevent of a chemical/hazardous waste spill incident, the UCS
Operator/Dispatcher should be directed to make the phone contacts listed below.
These contacts should be made as soon as possible after confirmation of a serjous
spill incident. :

1. JSC Fire Department EXT. 33333

2. Pan Am Duty Officer

3. Jim Fowler - Pan Am Environmental Group Manager

Home
Office 55207

The fblldwing calls should be made next as a backup for the Fire Department-
dispatcher notifications.

1. John Herrmann NASA/JJ12 -

Home
Office 33120

2. Don Moen NASA/JJ12

Home
Office 33119

ale /3.



All of the above notifications will be made in the event of a hazardous/toxic
chemical spill. Give the people being contacted as much information as possible
about the incident, but do not delay meking contacts in order to investigate an
incident any more than necessary to determine if a hazardous/toxic spill in fact
has occured.

The following guidelines should be used to determine if an incident is serious
enough to report.

The following quotation is from Plant Engineering Division Management Issuance,
Reference 3. “If less than 55 gallons of a hazardous material or hazardous waste
is released within a containment area, notification will not be required, unless
the material is considered to be acutely toxic." If the spill is suspected to be
toxic, always consider the situation to be a serious chemical spill.

Every chemical spill 1is to be logged in the occ Shift Supervisor's log. The
details of the incident are to be included (what, where, when, how) in the log
entry. The Pan Am Duty Officer and Jim Fowler are to be notified about all spills.
However, small spills that have been well contained and represent no further threat
of contamlnation can be reported as time permits during regular work hours. If
there is any doubt about the seriousness of a chemical spill, the Shift Supervisor
should make all the phone contacts specified above as quickly as possible.

Safety must be the most important consideration for all spill incidents. Operators
or other personnel should not expose themselves to 1liquid, vapor or other
potentially harmful contact with chemicals. Do not permit containment, sampling,
testing or other remedial actions if there is any risk of chemical injury to
personnel. When the size of a spill and the location of a spill safely permit use
of readily available containment equipment and barriers, the spill should be
contained as much as possible. Otherwise, personnel at the scene are to wait
until the designated NASA, Pan Am or other support arrives to direct implementation
of the site contingency plan for chemical spill procedures. Operating personnel
can take action immediately to obtain safety clothing and equipment which will be
needed when appropriate implementation direction is glven through the responsible
Enviromental Group.

The list of attached references describe details for safety considerations and the
ite contingency plan for chemical/hazardous waste spill continencies.

6AC/saj/x55219

cc: Deputy Project Director
Environmental Group Manager



References

Pan Am O&M Procedure "Chemcial Waste and Disposal Procedure" OP-24-WW-05-01.
Pan Am Safety Operating Procedure for Hazardous Material Control

NASA/JJ Plant 'Engineering Division Management Issuance No. 3900. O03A -
"Division Action Plan for Fire, Explosion, Escaping Gas, Chemical Accident,

and/or other Emergency Situation" July 1, 1986.

JsC Emérgency Preparedness Plan, Annex A’October, 1985; "“Fire, Explosion,
Escaping Gas, and Chemical Accidents Plan.”

JSC 20728 Attachment D Environmental Contingency Plan and Emergency Procedure.
(Especially pp D-19 thru D-31 & Appendix A) This plan is located around the
site in enclosures for weather protection.



ATTACHMENT 4

INITIATION OF NARRATIVE ENTRIES
IN BLDG.223 LOG BOOK



HMEMORANDUM

OIVISION LOCATION DATE:
23 JANHARY 1987
‘ FAON:
PROJECT DIRECTOR AD PMOH MANAGER

UTILITIES OPERATIONS

THRU: DEPUTY PROJECT DIRECTOR AEFERENCE:

8223 Operations Review Meeting {-16-87 -
..Action Item Status .

Operators have been instructed to make narrative type entries in the B223 log
book. This log book is kept at the Operator's desk with a list of items to be
checked fastened inside the front cover of the log. Operators have been
instriccted to make an inspection of B223 at least twice a shift when the system
is not in blowdown treatment status. We will also direct the Operators to make
a complete inspection of the B223 fac111ty after it has been setup for the
start of blowdown treatment.

The sampling of chemicals for determining the pumping rate will be done as
required when the blowdown treatment system is in operation. The sampling is
required just after startup and any time an adjustment is made to one of the
pump rate settings for one of the chemical injection pumps.

A stainless steel apparatus for obtaining chemical grab samples has be= built.
However, we are still trying to obtain an easy to read graduated glass cylinder
to use.with the new apparatus. In the meantime, we will continue to use the old
grab sample apparatus or a temporary glass cylinder for the new apparatus.

I believe our Operators will cooperate to the best of their ébility to ensure
that we will operate the B223 facility safely and effectively.

')

‘Gary A.\£rosby
GAC/saj¥55219

cc: Jim Fovler
John Pohler /
Post B223
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THIS LOG IS TO REMAIN IN BLDG. 223

THESE ARE SUGGESTED AND REQUESTED AREAS TO BE
INSPECTED AND LOGGED EACH SHIFT:

1. PH METER FACTORS
2. WET WELL | & 2 LEVEL - PH & PUMP OPERATTION
3. CONTROUL AIR COMPRESSOR STATUS SRR coTrne
4. AIR BLOWER STATUS
CHEMICAL TREATMENT PUMP INSPECTION
: 6. HEAT TRACE INSPECTION
i 7. CHEMICAL STORAGE CONTAINMENT AREA VALVE INSPECT.
: 8. CHEMICAL STORAGE TANK INSPECTION
9. CHEMICAL STORAGE TANK VLEVELS ( EACH DAY SHIFT )
: . 10.ANY MAUFUNCTIONS/SRT'S,ECT. ARE TO BE LOGGED AND
k! REPORTED TO THE CH/OPR AND SUPERVISOR.

w
.
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ATTACHMENT 5



"+ pisnt daintenance & Operation ~ Houston

P.O. Box 58238
Houston, Texas 77288

16 January -1987

National Aeronautics and Space Administration
Lyndon B. Johnson Space Center
Houston, TX. 77058

ATTENTION:  Technical Manager, JJ
SUBJECT: Contract NAS 9-17750 - Building 223 Operations

Dear Sir:

As a part of our investigation into the acid spill in late December
1986 at B-223, we are pursuing improvements in both procedural and
physical facility areas. Mr. Crosby has been tasked to review
existing procedures and develop/implement any identifiable changes
which will provide a more comprehensive and failsafe operation. These
actions are currently underway in concert with the development of an
expanded training program which will document operator proficiency in
operations relating to the B-223 facility.

In the case of physical facilities, we have identified the following
as potential improvements.

O e Al .' LNl T e B MM, T m The, L meeage T Y
house.

2. Add a floor drain (with valve) in the pump house which dumps
into the wet well.

3. ﬁrovide a day tank in each of the acid and caustic systems.

4. Provide remote reading level gauges for both acid and
caustic tanks,

5. Install quick conﬁect caps on containment area drain lines.’

6. Replace all acid and caustic piping with appropriate
: stainless steel lines, fittings and valves.

7. Replace electric driven pumps with air driven pumps to
eliminate the hazard should water flush ‘be necessary in case
of : spill. If that is not possible, improve the electrical
system.

8. Replace the pump house door with one that contains an
elongated window for checking pump house pumps and floor
areas before entering.



9. Install a pH monitor in the wet well and at manhole “"M"
with an alarm. o

10. Install a flowmeter in the B-24 cooling tower discharge line
to meter and record flow from the facility. :

In view of JN's involvement in also making/recommending' improvements
to the B-223 systems, please advise if we should pursue any of the
above tasks as a part of our maintenance responsibilities. :

Yours truly,

(4

J.F. Golden .
Project Director .

JFG/jb
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REQUEST FOR KYNOR MATERIAL



%PanAmmid Services, Inc.

e PH(}NE. r713-483 6311
- 713-483-6367

A.G. BAILEY CGHPANY
P.0. BOY 26287

ronuvinASE vunucn

PAN AM

WORLD SERVICES, INC.
P.0.BOX 58838
HOUSTON, TEXAS 77258

LIRS

i Purchase Tl

v bt

- !Order No. A:-”'es"31°5
Req. No. 79440
Bldg. 223

T0 ROUSTON, TEXAS 77087
641-6056
Work Order Charge Number Buyer Date Confirming To
68137 AU301 IRENE 8-15-96
Craft Delivery Date Via FoB Terms
HI/ROBERTS £-22-89% UPs AIR & 0.7. 5P MET
titem| Quantity | Unit "L 7" 'Nomenclature . Unit Cost Total Cost ay
! 4 EA SPARE PAZTS KITS KYHCR HATERIAL - 75.57 1%3.14 i
: 3 EA TEFLOY DIAPHRAGHS PART NO.#P47193 12.55 68.73 | 45
| £A 2 RINGS-UITOR PARY %0. £PYA3D343 .28 5.50 | 3¢
o - 223.29
i
t PLEASE MAKE ALL UPS AND TRUCK DELIVERIES
: TO BLDG. 325, NASA, JSC
.:--.c Na NAS 9-16395 dPJh Order No. | ] q sl -
e s packma s, conaspangence and oy omead onsvarrorces. | Storckeeper &7y -
*+-,« hons or changes are not binding on Buyer unless evidenced by Buyer's duly
+ ulind Purchase Order Change Notice signed by The Purchasing Agent.
, Date
Ce b S, th th the diti the ide of the Purch - - - €
2w made 3 part hor6ol. 1o which the seller agrees by acceptance of this order, §-21- <6
Ao aempt ’
Ree'd By ,%’ K
I - —- D
e f. 2/ - f&

PAA 100-19
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..o PAN AM MATERIAL REQUISITION

. R PREFIX .
[ e bt 7 9 4 4 0
Iznnou COOt \
VENDOR NAME
ADDRESS
Ty
STATE ZIP
USE REVERSE SIDE FOR COMPLETE PURCHASING DATA
PURCHASE ORDER NO  wgfaemmm SHOW ON ALL DOCUMENTS # O DATE SHIP VIA FOB POINT [DELIVERY DATE [FOLLOW U DAT
OISCOUNT TEAMS [OUOTED BY BUYER NO. TYPE ORDER s e VENOOR 1EL. NO
D 2. 134n
3 PAN AM

.?“é’

PRAOPERITY CODE

e

OATE PRE'&&D

us

DATE REQUINED

STHAVE THE SAVE COST-CODE N
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2T e

MRI0 PMTIO NGO
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r

7 FIIONE: 713-483-6311

g.«y-.gr!.. PonAm ~ PURCHASE ORDER

World Services. Inc. - _
" PANAM
713-483-6367 : P.0. BOX 58938

HOUSTON, TEXAS 77258 Bidp.

Iro CO3LER SALES & SERVICE
2141 Ragal Parkway
Euless, TX 76040

WORLD SERVICES, INC.

[ Al

Purchase -

Order No. _&5:3592__
ch.ANo. 72235

117-353-7411
Wk Ovder Charge Number Buyer Date Confirming To
31395 A4301 Larmoltne | 9.09.08
Csaft Delivery Date Via 1o Terms
i/Young 0.18-85 | Best Yay S.p tiet
tiem| Quantity | Unit Nomenclature Unit Cost Total Cost R‘g:-
: 4 | EA |PisP HEAD KIT, 6U26206 (KVNAR HATERIAL) 217.19 568.76 | &
PLEASE MAKE ALL UPS AND TRUCK DELIVERIES
] TO BLDG. 325, NASA, JSC

-~tract No. NAS 9-16395 and Purchase Order No. must appear on all invoices.
. package units, packing lists, correspondence and other related papers. Further
-tructions or changes are not binding on Buyer unless evidenced by Buyer's duly
+« uted Purchase Order Change Notice signed by The Purchasing Agent.

- above insteuctions, together with the conditions on the reverse side of the Purchase
+s e miade a part hereof, to which the seller agrees by acceptance of this order.

A Faempt

B

$|orckccpcr/._- s .

Date -
/i-4 Y5
v 7
Ree'd By /,”" 1T e —"
v
/
Date ) ) ~
/,.’, . Z'l' . (" ')

PAA 100-19



_ “PAN AM mATERIAL REQUISITION |
o |1 ] 72235

oo < -

NAME Pl— oo AL+
VENDOR
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aty
STATE 2P
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Purchase " -

AT Y N

‘ m 5 Worid Services. Inc. Order No, __ 84~3034
o : PAN AM
-« PHOME: T713-483-6311 WORLD GERVICES. INC. Req. No.___ 65316
713-483-6367 P.0. BOX 68038 223
HOUSTON, TEXAS 77258 Bidg.

TO WALLACE & TIEENAN DIVISIQN PENNWALT CORP.

e/o A. G. BAILEY CO.
P.0. Box 26287
Houston, TX 77087

641-6066

Work Order Charge Number Buyer * Date Conflirming To

50152 EX C€50152 Caroline - - 9-10-84 Brad

Crafn Delivery Date Via Fon Terms

MF/Mohsen 10-17-84 uwps S.P. Het

Item} Quantity | Unit Nomenclature Unit Cost Total Cost ’ch?

1 6 EA | B/N U23268 (Complete Kit) 127.29 763.74

2 6 EA | P/N U25948 (Complete Kit) 62.49 374.9

3 10 EA | P/R P49625 €&.55 65.50

4 4 EA | P/N P49015 SPRING 6.77 27.08

5 12 EA | P/N PXB39234 X" NPT/PVC 1.24 14.88

6 4 EA | P/N P47194 BUTTON 3.73 14.92
1,261.06

PLEASE MAKE ALL UPS AND TRUCK DELIVERIES
TO BLDG. 325, NASA, JSC

Contract No. NAS 9-16395 and Purchase Order No. must appear on all invoices, Storckeeper ’ o
BL's, package units, packing lists, correspondence and other related papers. Further
inslructions or changes are not binding on Buyer unless evidenced by Buyer's duly '
vxecuted Purchase Order Change Notice signed by The Purchasing Agent.
The sbove instructions, together with the conditions on the reverse side of the Purchase Date
Order are made 2 part hereol, to which the seller agrees by acceptance of this order.
‘Tax Exempt
By - y D
ate
/é“’7//f/

-rty

PAA 100-19
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.- HEAD REPLACEMENT KIT U 24206 (KYNAR)

Mooc!«b( Beos

20,65 & 125 Gpp F0C ~I544

KEY KEY
NO. PART NO. Qry. DESCRIPTION NO. PART NO. qQrY. DESCRIPTION
4 j.ps0006 | UNIOK NUT 1 P 38740 & £10 WASHER (5.S.)
5 P 43625 2 VALVE HOLDER 12 P 40470 1 ANTI1-SYPHON SPRING
( € | Pxabouo7 | 2 | VALVE SEAT OR
7 | PxA30343 | 2 0-RING (VITON) ? 42728 1 LIGHT SPRING
3/16"1D x 5/16'"0D 26 P 47193 1 TFE OIAPHRAGM
UNIFORM SIZE NO. 008 27 P 47887 1 TANDEX DIAPHRAGM ADAPTER
8 | Pxasok19 | 3 POPPET STEM 28 |} P 43370 2 SEELSKREW
9 P 49627 1 PUMP MEAD , 1/4-20 x 1/2'* LG, (5.5.)
10 | ? 47190 4 MACH.SCREW (PAN.HD.,S.5.) f29 | uxctieie | 1 DIAPHRAGN
£10-24 x 2-1/8" LG. :
NOTE: Refer to Instruction book furnished with pump for disassembly/reassembly procedures
necessary to replace the above parts.
B P 42728 is used with 65 and 125 GPD Pumps only when P 40470 antl-syphon spring is
not used.
WHEN THIS OVERHAUL IS COMPLETED, PROTECT YOUR INVESTMENT AND MINIMIZE FUTURE DOWN-TIME BY PLACING

THE EQUIPMENT ON A SCHEDULED ONE YEAR PREVENTIVE MAINTENANCE CYCLE. ORDER A PREVENTIVE MAINTENANCE
KIT, U 25948, FROM YOUR EQUIPMENT SUPPLIER NOW AND KEEP IT ON HAND.

WARNING:

MARNING:

THIS EQUIPMENT MAY HANDLE HAZARDOUS MATERIALS SUCK AS ACID OR CAUSTIC WHICH CAN CAUSE
SEVERE BURN TYPE INJURIES. WHEN MANDLING ANY HAZARDOUS MATERIAL, USE EXTREME CARE TO
AVOID CONTACT WITH THE NATERIAL AND POSSIBLE PERSONAL INJURY. USE APPROPRIATE PROTECTIVE
CLOTHING AND EYE PROTECTION. REFER TO SAFETY PRECAUTIONS OF THE MANUFACTURER OF THE
HAZARDOUS MATERIAL FOR FURTHER IMPORTANT DETAILS AND PRECAUTIONS.

TO PREVENT POSS!BLE PERSONAL INJURY FROM BEING SPRAYED WITH LIQUID UNDER PRESSURE, DO NOT
DISCONNECT DISCHARGE TUBE/PIPE WITHOUT FIRST RELIEVING PRESSURE AKD DRAINIRG DISCHARGE LINE.
SEE INSTRUCTION BOOK FOR DETAILED GUIDANCE.

waLLACE s TiERNAN Division | WALLACEETIERNAN

PENNWALT CORPORATION F ra WACK 94
e sy | D5 [SENNWALT MR
€ PMENT @ CHEMICA
BELLEVILLE. NEW JERSEY 07109 OVEALTH PRODUCTS PAGE 1 OF 1
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g ol 5 © - pPANAMWORLD SERVICES, INC. | 87-8A
INCIDENT REPORT

TIME: 1305 p.m.

DATE: £-6-87 :
LOCATION: Behind R24 Conling Tower
TYPE OF INCIDENT: Chemical spill

- BRIEF DESCRIPTION: Contractor (Spraying Services Inc.)

While spraying cooling tower for fungus, left the water hose running in chemical tank.

REPORTED 8Y: Mt _Hoffpowier
WITNESSES: Audrey Hall, Paul Riley

NASA REPRESENTATIVE ADVISED: _Don Moen TiME: 1315
M & O CONTRACTOR REPRESENTATIVE ADVISED: Catherine Balusek TIMg; 1310

CIRCUMSTANCE THAT CAUSED INCIDENT: Contractor was filling tank containing fungicide with
water for afternoon spraying. He forgot about it and went to lunch, leaving water on.

At least 20-25 gallons of approxmately 3% solution of Bis (tri-n-butyltin) oxide was spilled.

CORRECTIVE ACTION TAKEN: _Absorbal was spread over area, by contractor, and contrator &
2 PMOH laborers swept and scooped up absorbal and placed it into drums.

" PROBLEMS “ENCOUNTERED:

DOCUMENTATION: (LOGS, CHARTS, MANUALS, ETC.)

: » Cilfowie
ORIGINATOR: _Catherine Balusek DATE: _ 2-6-87

DEPARTMENT HEAD: ?.D. fo%le' r G DATE: A~F-F 7

MANAGER, M & O SERVICES: DATE:

—

FORM PAA-200-8 ’ NASA-ISC
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PAN AM WORLD SERVICES, INC. 87-78A
INCIDENT REPORT

LOCATION: B-223
TYPE OF INCIDENT: _Chromate spill from B-223 sand bed.

BRIEF DESCRIPTION: Chromate sludge was being transferred from the chromate holding pits to
"the sand bed. The pump was not running + but the suction and discharge hose were in place

gllowina the §xstem to syphon from pit to sand bed at a faster rate than water could be
drained from sand beds. Approx. 50-75 gallons of chromate sludge overtlowed into parking arec

REPORTED BY: __Una G. Ebanks

WITNESSES: None
NASA REPRESENTATIVE ADVISED: — Don Moen, JJ12 TIME: 1215 hours
M & O CONTRACTOR REPRESENTATIVE ADVISED: —J.D. Fowler, Pan Am ____TIME: __1200 hours

CIRCUMSTANCE THAT CAUSED INCIDENT: _A.smaller pump on the south side of the chromate reductior
facility caught fire during a refuelling operation. (See separate: incident réport). The
operator was involved with the fire and was not aware of the syphoning on the other side

of the facility. -

CORRECTIVE ACTION TAKEN: —_The chfomate'sludge was quickly contained and pumped back into
the sand beds. The area was washed down with the rinse water being pumped onto the sand
beds. Absorbent was-then spread ‘to dry the area-and the absorbent was also placed on the

__sand beds.

PROBLEMS ENCOUNTERED: __None

OOCUMENTATION: (LOGS, CHARTS, MANUALS, ETC.)
ORIGINATOR: A DATE:

2 Ol

DEPARTMENT HEAD: /3 Fowler DATE: _ 10/8/87

MANAGER, M & O SERVICES: W DATE: _J0-8-¥7

FORM PAA-200-8 NASA-JSC

—
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